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<OrRNAlfiTFIBin^'<-t-iWO^^<tt»l 5 
jr ? f- f . ff * L < li 19 1 57?u**K-A^-«f 

2. KtaiT^^ff^^/k^ife^, « fc: K « Jfe ft . J: 9 » * 

JH<?>^^— ^ — He 1 6 S rRNAlSfiV2 3 

S rRNAlfifffl<o;^-f-IKI«)SW(:A'(r^ 

v r v -t -f m r o - r r *> -» r . r r n a s e * m <r> * * 
- * - * tt <n n te s w # , 



ft^^^v-sr^H. ntfu<ii<!)i 5-nioo;; 

♦ ^4<tUl 5 * 7 U # * F . # ± L < ii 1 5 - .* 
WOttl (DNA&tT/XliRNA) fc*ftttfCsW7U 

^ /i. - r HC f 1 : 

CCATCCCTCG TTATTCTACT TCCC HCII 

CCCAACTACA ATAACCACCC ATCC HC 1 1 1 C 

CCCAACUACA AUAACCACCC AUCG NC 1 1 1 CH 

CCAUCCCUCC DBAVQCDACU OCCC HGItft 
y - T HC12: 



TTCCTTTACC TACCCCTTCA CTA ACTAACC A A AC NCI2 

CTTTCCTT AC TTACTCAACC CCTACCT AA A CCAA NCI2IC 

CUUUCCCITAC DOAC DCAACC CCUAGCWAAA CCAA NGIZICR 

(JUCCUUDACC PACCCCUtfCA COAACUAAGC A A AC NCtZR 
7 tV - THRU : 

CCTCAACTCT CACCTCCCCC TC MH11 

CACCGCCACG TCACACTTCA CC KHIIIC 

CACCCCCACC UCACACUUCA CC NHI1ICR 

CCUCAACUCO CACCttCCCCC DC KM J 1 R 
{f IV — 7" K H I 2 : 

CTTCTTCCTC AACTCTCACC TC NNI2 

GACCTCACAC TTGACCA ACA AC KHI2IC 

CACCUCACAC UUCACCAACA AC KIUHCR 

CUUCUICCUC AACUCOCACC DC KH I ZR 
7 IV - 7-NHI3: 

CCCTTCCTTA TACCTATCTA CTCTCC NHI3 

CCACACTACA TACCTATAAC CAACCC NHI3IC 

CCACACUACA UACCUAOAAC CAACCC MKI3ICR 

CCCUtlCCBUA DACCUAOCUA CUCUCC HHI3R 
7 tV - 7 NHI4: 
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TCCCTTCCAT ATTCCTATCT ACTCTCCA HKU 
TCCACACTAC ATACCAATAT CCAACCCA HHI41C 
UGCACACUAC AUAGCAAUAU CCAACCCA NKMtCH 
DCCCUtfCCAU ADUCCUADCU ACUCUCCA NHI4R 
7 IV — 7* H H 1 5 : 

TTTTCTTCTTGGTCAAGTCTCACCTCCCCCTCAATCCATTCTGTTCCATT 

NHI5 

AATCCAACACAATCCATTCACCGCCACC TCACACTTCA CCAACAACAAAA 

NttI 5 1 C 

AADCCAACACAAUCCAUUCACCCCCACCUCACACBUCACCAACAACAAAA 

NM 1 5 1 CR 

PDUUCUUCI/UCCUCAAGUGUCACCaCCCCCUCAAOGGAUUCUCUUCCAW 

KH 1 5ft 

7 IV - 7-HMU: 

TTTCCCTA AC ATTCCCTTCA CTACAACATC ACAC HHJ6 
C TCTGATGTT CTACTCAACC CAATCTTACC CAAA NH 1 6 [ C 

CDCUCAUCDU CDACUCAACC CAAUCtlUACC CAAA HH16ICR 
tftHIGCCUAAC AUUCCCUDCA CUACAACAUC ACAC NRIOR 

r tv - mon : 

TTATTATCCC CCACCCATAT TC HDI1 



CAATATCCCT CCCCCATAAT AA 
CAAUAUCCCU CCCCCAUAAtl AA 
UU AUUAUCCC CGAGCCAUAU UC 
7 IV - T BCI1 : 
TTAA ACATCT TACCAAAC 
CTTTCCTAAC ATCTTTA A 
COUUCCUAAC AUCUUUAA 
UPAAACAUCU DACCA A AC 
7 tV — T B C 1 2 : 

T TCATCTTTA AACTTCCTTC CTCCA 
TCCACCAACC AACTTTAAAC ATCAA 
UCCACCAACC AACUDUAAAC AUCAA 
UUC A UGBUU A AACUUCCOOC CUCCA 
T tV - 7 BP 1 1 : 

CCACACCCAT CCTCTCCACA CCCTT 
AACCCTCTCC ACACCATCCC TCTCC 
AACCCUCOCC ACACCADCCC tfCUCC 
CCACACCCAU CCUCUCCACA CCCUD 

j'rt'-rnii: 

ACCC ATC AAA TTCACCCCAC TT 



HDt tIC 
HP 1 1 ICR 
KDI IR 

BCI 1 
BCT11C 
BCI 1 ICR 
BCUR 

BCI2 
BCIZ1C 
BCI2ICR 
BCI2R 

BPI1 
8PIUC 
BPI1ICR 
DPI IR 

HI II 



AACTCCCCTC AATTTCATCC CT 
AACUCCCCUC AAOUUCAUCC CU 
ACCCAUCAAA UUCACCGCAC UU 
7 tV - T H 1 1 2 : 
ACTTTCAACT CAAAACT7AA AC 
CTTTAAC TTT TCACTTCAAA CT 
CUITQAACUUB UCACDUCA A A CO 
ACOUUCAACU GAAAACUUAA AC 
7 iV - 7-SAII: 
AATCCAAACC TTCAA ATTCT T 
AACAATTTCA ACCTTTCCAT T 
AACAABOOC A ACCUU BCC All D 
AAtlCGAAAGC UUCAAAPUCtf 0 
7 IV - r SAI2 : 
CCAAACCTCC CATTTCCCTC TT 
AAC ACCCAAA TCCCACCTTT CC 
AAGACCCAAA UCGCAGCUDU CC 
CCAAACCUCC CAtlUOCCCOC OU 
7 IV- 7*SAI3: 

TCCACCATCT ACAAA TAG AT TCTACAA 



HI [1 IC 
II 1 1 ICR 

Bind 

Silt 
III21C 
IIIZICR 
fl I I2R 

SAM 
SAI1IC 
SAfllCR 
SAIlR 

SAI2 
SAI2IC 
SAI2UR 
SAI2R 

SAI3 



— 2 — 



TTCTACAATC TATTTCTAC A 
UUCUACAAUC IfAOUUCO AG A 
UCCACCAUCC AC AAAU AC AU 
if tU - 7*SAI4 : 
TCTACTTTTA AACAA ACTAG 
AACCT ACTTT CTTT AAAACT 
AACCUACUUO CUOUAAAACU 
ffCUACDUOUA AAGAAACUAC 
^ - 7* SPU : 
CTCACACATC ACCAACT AAT 
TCCATTACTT CCTCATCTCT 
UCCADUACUU CCDCAUCUCtl 
COCACACAUC ACCAACOAAU 
? IV - 7 SPIZ: 
ACCAAC7CCC CATTCC TCTT 
AACACCAATC CCCACTTCCT 
A ACACCA ADC CGCACUtfCCU 
ACCAACUCCG CAtlUCCOCUU 
7 A, - 7 SPI3: 
CACTTTATCA CTCAAACCTC 



TCCTCCA 
UCCUCCA 
UGUACAA 

CTT 
ACA 
ACA 

cuu 

CCA 
CAC 
CAC 
CCA 



ACAA 
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SA 131 C TTCTC ACCTT TCACTCAT AA ACTC SP13IC 

SAI3ICR UUCUCACCM UCACUCABAA ACIIC SP 1 3 JCR 

SA 1 3ft CACUDUAUCA COCAAACGtIC ACAA SP13R 

SAM ICR BJIfcW-^RWAXttDNAlWtA-f r»J/^t* 

SAI4R t t» 5 IfrTt . 

SP II ftJfctKttl»*iftT^*«». 

sprue • WEew<ov*rft.*»T , i«isiitf>jt^u3r-f-K* t «jiis 

SP11ICR ftT^&*>. 

SPUR • f ^W^CJ: •) ttEEfHOV^fftfrfc R^&RREJflt 

SPI2IC *_£_ftH»Uit4^*!>^7D-7TfoT. 

SPI2ICR 

SP I 211 ^/U-rHCH: 

CCATCCCTCC TTA TTCTACT TCCC NC 1 1 

SPI3 CCCAACTACA ATAACCACCC ATCC NCMIC 



GCGAKUACA AUAACCACCC AtlCC KC1IICR 

CCAtlCCCDCC OUADUCUACtl UCCC KCIIB 
/ iV - r NCI2: 

TTCGTTTACC TACCCCTTCA CTAACTAACC AAAC HCI2 

GTTTCCTTAC TTACTCAACC CCT ACCTAA A CCAA HC12IC 

CUUUCCUDAC DUACUCAACC CCOACCUAAA CCAA NCI2ICR 

OUCCQUUACC UACCCCOUCA CUAACOAACC AAAC NC I 2R 
*<>BiRS*i4«lltH*LT*i9JL01 5-«R«ftfctt 

l«tfl-^)RNAX«DNAll<ltA^yf 'fXf 6 

- * i ? ^ * * F a* 

ft, T * 0* . 

*o:t t»attA7o-y. 

5. jfemyW»yy/U4»TNe I a a e r 1 a * o n o 



i* « t ? * v-tifrttf'J* ?-fiRCJ««Lti 

«5-ttfcmai-r^&»t<0ffiBl(DNAXIiRNA) * a 
CJ6tTi«J^3E6ftfrTTA^7'J r A * - -> * XT* 

<fv-T/lrfiL-»>*t_»A*J«» 1 a a e r 1 a R o n O r 
r h o e a « ft <rj«*Jtt«*fcOB0>/W r U fH-i'J 

r i a gonorrhoeae tit <0 D NA&?/RNA*5 

at tt 

6. /x-fT'Ur'f-tf-i'sXj*** 1 , W3XSSC (ix 
SSC-O. I 5 M NaCl. 0 - OlSM^X^Ifc-f* 
h'J^A. pH7. 0) . «25mM<0y>-ill««ffltpH 

7. 1. 20XK-(t^fl:#^A75 H. 0. 023SFI 
col 1 0. 02X')^ai«7*rS^. O. 0 




3XSSC. 25fflM>;>lllll«pK7. 1 & tf 2 0 % 
Ht»J6t*ttSA-f / (HT) & 

v at* a at (wt) * * , 

CCCAACTACA ATAACCACCC ATCC 
CQUUCCUUAC DUACOCAACC CCUACCIfAAA CCAA 

* 5 CKfl04Hl*«t vr/t-*t Neisseria 
Eonorrhoea#» *:*>0>#i£. 
7. £.**m*r * T >U*? , #*L<li£ N e f s s 
S r i gonorrhoea^* fr | n v j t r o 

-CK^tfjro-rt^R. # i L < f* & N e i s s c r 




i a gonorrhoeae^ rtDNA&WXtfRN 

t . 

-WK/Wr'J^'f-tf-S'ft ^CJ: SiBCS/l^'Wry y 

-B-tftt»f ifWCL. ^ * < fc fc 1 N c 1 fl s 

e r 1 ft gono rrhoeae K LTWHWTft •> 

ft *Kr < t fe 2«fl)ro-rt . 

-:/l^7D-yi- N g t s a r i a g o n o r r 
h o c » e » <0D N AftV/XliRN A fc 4) IB /W 7* y 

-nE/wry^-f-e-i^B t= j: 9#*?ft*:/N>r7*y -/ 

-Uro-roBtWRWtttlDN A&t;/XttRNA<0 



Neisseria gono rrhoeay ft ^ D N A 
ft . " XliRNA t^lBCA< 7'jr^-^ S yRICJ 

-Bfi'W 7 y r-f * - ^ s X *C Jt >)jej£*ft*:M4 / 'J v 
h . 

8 . 1 a a ± (0 Neisseria m e n 1 n g i t i 

- m m r tv - -r : 

7 IV - r KKI1 : 

CCTCAACTCT CACCTCCCCC fC HK 1 1 

CACCCCCACC TCACACTTCA CC KH1UC 

CACCCCCACC UCACACOBCA CC KHILICR 

CCUCAACUCU GACGICCCCC tfC NKI1R 
r >\, - r HHI2: 

CTTCTTCCTC AACTCTCACC TC NHU 

CACCTCACAC TTCACCAACA AC HHI2IC 

CACCUCACAC UUCACCAACA AC NHI2ICR 



CUUCtlUCCUC AACUCUCACG CC NR12R 
7 IV - T MHI 3 : 

CCCTTCCTTA TACCTATCT A CTCTCC HHI3 
CCACACTACA T ACCTATA AC CAACCC HHI3EC 
CCACACUACA UACCUAUAAC CAACCC KB I 3 1 CR 

CCCUOCCQUA DACCUAOCUA CUCUCC NKI3R 
7 tV — 7* N H H : 

TCCCTTCCAT A TTCCTA TCT ACTCTCCA NHU 
TCCACACTAC ATAGCAATAT CCAACCCA NKI4IC 
UCCACACQAC AUACCAAUAU CCAACCCA KNMICR 
UGCCOPCCAU AUUCCUAUCU ACtlCUCCA HflMR 
7 A' - 7* HH I 5 : 

TTUCTTCTTGCTCAAGTCTCACCTCCCCCTCAATCCATTCTGTTCCATT 

NKI5 

AATCCAACACAATCCATTCACCCCCACCTCACACTTCACCAACAACAAAA 

NHI51C 

AAUCCAACACAAUCCAUUCACCCCCACGDCACACDCCACCAACAACAAAA 

KHI5ICR 

UOUtlCVUCUtlCCUCAACDCUCACCQCCCCCUCAAtlCCADUCOCUacCADU 

NHI5R 



^ A>- 7-HMI5: 

TTTCCC TAAC A7TCCCTTC A CTACA ACATC ACAC HM6 

CTCTCATCTT CTACTCAACC CAATCTTACC CAAA NKI6IC 

CUCUCAUCUU CKACUCAACG CAAQCUUACC CAAA KHUICR 

UB3CCCUAAC APVCCCDUCA CDACAACAOC ACAC NKI6R 

# hmxttihrnmizmLx a *) 1 5-a«siittt 

HHtB-WRNAJtliDNAlftt/W rilf ^Xt« 
- - *«<0*<ft^^-rft.*»Kl 1 X IA ft « 7 ? P * * H # 

9. 4*qtB9ir^TyH|iT Neisseria m e n i 

irjt OTD-ropwaewtstxr* 2 m<r>7 ? * v * 
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ftOttM (DNAXURNA) 5ri£|?CJEtTa<0«rJett 
UftTt'W 7 V ? << -fc* - S- s V-C* fcJ: KLTiJKft 

ft * Neisseria meningitidis** <0 
«*W«Kfc<»|S0f>/W 7 V r < is 9 ^tlfttf ft 

Mt:»>7A.a»C»gL»t N « 1 a s e r 1 a men 
I n » 1 t 1 d 1 s B O D NAaifRNA^R^tA-f 7 

XSSC-O. MM NaCl. 0. 015M7XVK 
th'^A. pH7. 0) . V) 2 5 m M tr> *J y mm B fit P 
H 7 . 1. 20X»Uyft*<l'AriK. 0. 0 2 # F 
icol I. 0. 02X^^A»r/wrsv, 0. 02X 
#y KijUfD y K V A V 0 . 1 m i/m I OJIRSS 

»3>cSSC. 25mMyy«li9f«pH?. 1 & 2 0 



j|JE (HT) AC/ftitlX {WT> A***. 
CACCCCCACC TCAC ACTTC A CC 
HTftV/XliWT : 4 5t. 
GACCTCACAC TTCACCA ACA AC 
HT&V/XliWT : 4 5 K: , 
CCACACTACA TACCTAT AAC CAACCC 
H T Rtf/XIJWT : 4 Ot. 
TCCACACTAC ATACCA ATAT CCAACCCA 
HTXV/XliWT : 4 8t. 

TTTTCTTCTTCCTCAACCTCTCACCTCCCCCTCAATCCATTC7CTTCCATT 

HTav/x«wT: 5 ex:. 

CTCTCATCTT CTACTCAACC CAATCTTACC CAAA 

HT&V/XttWT : 5 oxi'Ch&zt*wmk~t-t>n3t 

JKSCKtttOiWslSW^^r/W^T Neisseria 

meningitidis* ftiti + *fc*><0*fc. 

1 I. am*m* > 7 &<PT*m . 0 * L < 11 * N c i a 



» c r t a meolftfCtttdit. lt * i_D_ v_JL_t_ 

r o_ ft -r * r * -» t , 

*<tti «»ro -rt. 

-:/i^ro-rt*ft. *f * L < ii £ N e i s s e r 
i a meningitidis* fl) D N A /X 11 R 
NA t^lBlCA-f ryr ^-^5 >Jt|E*£tS*:*i 

# t . 

-H-ttBS^f tlWCL, *i<Hl ■ * N e 1 s s 

* r 1 a meningitidis^ «U«*«t* 

S*tfc^*< t t> 2 me>7 o ~ 7 t . 

-:/l60ro*7i:Ne 1 3 »e r 1 a mening- 
itidis ** D NAAV/XURNA fc tf> ISJ (C /\ -f y 




Neisseria |» S n I m j t ^ j i > D N 
h . 

12. i maioK » e in o p h t > ^ => d » c r £ y 
- tt » r fv - r : 

f /I'-rBDU: 

TTATTATCCC CGACCCATAT TC B0J1 

CAAT ATCCCT CCCCCATAAT A A FDJ11C 

CAAUAUCCCU CCCCCAUAAD A A HDIlICft 
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QUAUDAUCCC CCACCCAUAO QC BDIU 
MO ftfrTT . 

• WK«w^v>rftj(p?i«jy±^.jt?^**K#«i*? 
fit v» * * . 

1 3 . tltiltyr^tt Haemophilus 
d u c r e y 1 tt *Ulffir4*:*><0#fcTfcoT. * * (3 

( DNAXtiRNA) fcifcWtCJEU-CMa^Xtt* 

fr t -c ^ -f r y KUtiKfcii 



t HacmaPh i i as ducreyi !* O tB * W <S 

* > ra >•> -< r y r < * - -> * >-5*riCK*'*s&frTr 
» * « i 2tcieo^ro-rtm«sttttt«t, 

vt itttr ttff l.fl^ Ha emo p h i I us <* u q r 
e y j ft «DNAfilfRNA<OW^iA^ 7'jr-(Xtfi 

14. /wry^-f-tf-^iV***. 3 x S S C (1 
XSSC-O. 15M NaCI. 0. 0 I 5 M 7 X >- R 
t MJ •) A . pH7. 0> . «2 5 nMOtl / BIISp 
H7. 1. 20XKU^t./UTi F. 0. 02«F 
icol I . 0. 0 2X*7>'Jll»rA'7'£^. 0. 0 2 X 

Jt?ytr~/weay K^atfwo - i m«/m i «bbsi! 

W3XSSC, 25mMyx«tlI»»pH7. 1 & If 2 0 

y iS * *< 4 0X:Ol6BftV/Xii 
a*fi«i&*tt4 0rtf)«HKMSllIffS*L. to tz . fj fc ft 

«EWtttet*RfiA^7';f -tf-Vi > a * < h t > 



&if «*a* ( wt ) . 

CAATATCCCT CCCCCATAAT AA 

H Tft tr/XUWT : 4 0 < C*CA$wfc4-*«fcf*»* 
IS1 3tCleil<0ifeWl¥«"t>'r^4»T H a e m o p h i I 
u s d u c r e y i S: (*dJ"f*^:V><0*ife. 

15, ^^^^^^r/i^^ryft. ffH<U* B_a e m 

0 p h i 1 u s d u c r e y I U «r i n v t U o » 

- » * « 1 2(rien^rD-^tf)n-r/vjtP3&»4.»«5An: 

c l »<o r o - r t , 

-:ft*«70-f tft. # * L < li £ H a c m o P h 

1 I u s d u c r e y i < t tf> D N A JlV/XIl RN A t 

owtA>f7 t ;f'f^-y>>'«ic«'4i:s*t;ti*'r 

- it k -f y r a is * yti fcfc'W v 

-H-ttR#*fr«ttlCL. < t t 1 Htf H * e m o 

p h t 1 u a ducreyi ^ Htt»*«rA0flO 
M S iff l 2l:E«w7o-/«KfA*'ll*»^l«Sft 



— 6 — 



- ; n ^ <oro - -ft h a « m ^ p h i iu» .0 1J c r 

■ 

Ft*****-*-* X ti 

-Ba**»(*ca]je*ft.fciii**i 2tciett^7"B-reo 
nrft**'^aiR*ft*:>>*< k *» i««ro-rt , 

Haemophilus J T t y 1 ^ D ^Rtf 

- 19 E 'W t 'J ^ -f -tf-V a fc «fc 0 » * £ ft. 4 7 y 
16. iWLII-gi Branh ame I I a c a t a r r 
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- ft B ^ - 7* : 

TTAAACATCT TACCAAAC BC1I 
CTTTCCTAAC ATCTTTAA BCIIIC 
CUUQCCUAAG AUCUUUAA BCMICR 
UUAAACABCB UACCAAAC BCI1R 
/ IV - 7*BCI2: 

TTC ATCTTTA AACTTCCTTC CTCCA BCI2 

TCCACCAACC AACTTTAAAC ATCAA BCI2IC 

UCCACCAACC AACVUUAAAC AUCAA BCI2ICR 

UUCAOCUDUA AACBUCCUUC CUCCA BCtZR 
*»£«!RSft.*«flfiC«LTi!SDj&Ol 5 - » « S ft. fit 

IJItH-WRNAXIiDNAltttA'fr'Jf'fXtt 

t v 1 i ftfrTt , 

- • n-fft**fci x t± it « cr> * ? * f*f 

ft » fc L < « Ift £ £ ft T i> 6 6* . 

ft T fcv 6 . 



1 7 . t»?B9tV7/kf t Branhame 1 la. c_ 
» t a r r h a 1 i 9 tt *-«iii-r**:*><'>*i*T*>^ T > 

- . jsr J 0*L<tt»fl:WK***tt<'>2«*>r*'f'*- 

NtS^tti (DNAXURNA) t^fctrJEU-TaW* 
Et£ft*TT'W r-f *f - » ^T* U 3 (C L T *J 

ftLW& Branhame 1 1 a catarrhal i 

3_m <o«»wttotfc<*>iao/w r y r * -e-x s / Hft 

CtiftffTtJIJIl 1 6tCKtt^ro-yt*ttS** 
R It fc , »tt^r;^«t>i:#S L»i Braphame I 
1 a_ catarrhal i s ft ODNAaVRNA^)R 

# t /\ ry/'fxtftro-rt^BlTA'f y y -y k a* 
is. /n -fry ** 3 * s s c (i 

xSSC«=0. 15M NaCl. 0. 0 1 5 M ? X > * 



+ P H7. 0) , «2 5 wM«'J 

H7. 1 , 20«KH^ft*^^^i I-'- 0 - 02XF 
icol I. 0. 02«^flir^7S>. 0. 02!* 
rtfyf-;utroy KxRtfWO. lm«/m 1 <o * Br S: tt 
trUf DNA4*?LT*5^ fttf/X 
((,3^50, 25mMU>Bli«»pH7. 

?«R^^fl;*/^r5H*tf LtfeO. « J8 $ ft 4 r 

D - 7 # W * * 1 6CE««7D-7»Mfii*T*9. 

xaut (ht) a.tfftf**« ( wt ) . 

CTTTCCTAAC ATCTTTAA 
HTJlf/XliWT : 30t 
TCCACCAACC AACTTTAAAC ATCAA 

HTatf/XliWT ; 4 2t:T*i:t tr»«fc-f*ll* 
J»l 7tCEttcO±tfc^W^vr/K<*r B, r a o h a m e j 
1 a catarr hal I » t-Hiilf Uft^g. 
19 - tIDTttt I'T'A'^tf It. BH<li4 g r » O- 
h a m e 1 la catar rhal ls« * t n v_l_ 



t r o m & + b fz*> * 

-C/t^oro-rt^R. »*L<1*£ B r a n h a m 
. I 1 a r » t a r r h a 1 i » D N A &tf /X 

z t tfvn* mm nxnttmmm* suti + b 
m% t . 

- w ie >vf ry/u-^i xcjt o » * * ft r y * 

-H-ttffi^^eatWtlL. '> 3r < 1: i J « # B r a n h 
a m c 1 1 a' catarrhal j a iZ W LtfiHWT 

*>oao»f*iBi 6*ciett<o7'o-r<o^rft^i«* > ^ 

M«?ftJt^'5:< fc t , 

-wftf»^7"0 — 7 £ Branhamg I 1 a cat a_ 

r r h a I i s tfk <0 D N A ft V/X « R N A t <7)SJ C a -f 

x « a « ai * * st* r&^*>»c**^«*t . 



*lfl¥5~504889 (8) 
nrft*'*'^««*ft«=*'* < fc c 1 « T a - y fc * 

-ttro-/^l«K«HtiDNAitf/XiiRM<f> 

Branhflm* I 1 a c a \ a f f h * \ * 8 -* ° D 
N Ailtf/XWRN At^ffltA-f T 'J ? 4 -tf-^s ^ R 

-KfEn-f 7'J >u:*Q*«*ftK:>W 7 'J' * 

h . 

20. i»Elt-«Fftrd«tella p « r t V ff » 

- IS K ^ - r : 

r - 7* BP 1 1 : 

CCACACCCAT CCTCTCCACA CCCTT BP 1 3 

AACCCTCTCC ACACCATCCC TCTCC BPI1IC 

AACCCUCOCC ACACCAUCCC UGUCC BPI1ICR 

CCACACCCAU CCUCUCCACA CCCUU 8 P 1 1. B 



**SK*ft***fc«l- , Cis')a->l 5-»«&ft^« 

|HtB-«RNAXIiDNAB«fc'M^^ 4 X T * 
- ■ fc^wfcH^v^'ftfr'tlXliRB^*^**** 1 

ft T o 6 ft» . 

2 1 . l»1t«tf>'r/l'4'? Bordgte) la £_£_ 

r t u s E i 3 a tmast 6r,:«o*i£tft->T. * * t 
o»* u<tiafl:w^***e^2»^^^ >f - * ^ -r 

E4**«t^7A'S . 7o-7tt>'rrt"* , ^#«l'» 
£ B o r d r t g t la o c r t u » a * « « « 69 



<*yT>H>C#TEUt»* pordetclla , P f r t 
u a a i s & fl'DMA»tfRNA»«*fcA^7'JfU 

22. y^ ^ ^7y/^^^->>X^I*4 ( . «3XSSC ( 1 
xSSC-0 - 15M NaCl, 0. 0 1 5M?zy« 
+ p H 7 , 0) . |5 2 5 mMW; y(lll««P 

H 7 . I . 20X»Uxft**AT3K. 0 - 02XF 
icol I, 0. 02X7^Hj«7/l'/S/. 0. 02% 

*>3XSSC, 25<nM'J^»«»apH7. 1 ft 2 0 
XR^yftt-^ATS HtfrttT* 1 }. « ffl 3 ft * T 
o - 7*#III** 2 OlcE8^7a-7<0^1"n*'tfc l J . 

s\4 r-j r >f * - v « > a « # « 5 stwinav/xit 

«EJ9fc»JCt4tt^^7'J/^-^»>»« (HT) 



AACCCTCTCC ACACCATCGG TCTCC 

2 3. iH^w^^r/HTfrft. »al<«* p o r * 

etc! Is pertussis* * J_JL v ) t T ,«L 

- II * * 2 OCEI«ro-y«nf 

-CK^ro-rtjU. »4L<I1A B o r d g t e 
I ) a p«rtussiB (t ODNAfttf/XliRNA 

-R-ttK^^S-fllWtcL. d^;<U 1 It # B o r d < 
t e 1 la pcrtussls tC «LTHH«Tft Oft 

it # * 2 otje»<oro-rok>f n*« t 

- ;iK»0/o - ^ fc Bordetel >a p e r t u 
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-Kro-rolMKW^tODN A»t;/XliRNAtf) 
Bordetcll* pertussis !* 



2 4. 1 « WJ: Haemo ohi lus j , , n f > " 
jT 2 a e It zmft-rhKlxry-ru-^-Ch^X . 
- « I! 7 ~ 7 : 
X - r B I I 1 : 

ACCCATCA A A TTCACCCCAC TT Hill 
AACTCCCCTC AAT7TCATCC CT BtHIC 
AACUCCCCDC AAUIftfCADCC CU HM1ICR 
ACCCAUCAAA OUCACCCCAC UU BIIU 

ACTTTCAACT CAAAACTTAA AC BII2 
CTTTAAC7TT TCACTTCAA A CT HIUIC 
CUUUAACBOU UCACUUCAAA CU B I I Z ICR 

ACUUCCAAGU CAAAACCUAA AC Him 

R«tB-ORNAXBDNA«Kk^< 7 *J f 4 X T h 



/l T n 4 , 

2 5. £fc»*«*r>'T;H I T' HacmoPhilM? J_ 
£ Jt <)7D-7<?)fll«lR«t«Xt* 2 «0 r 9 •< 

«ccr>ttK (DNAXURNA) t *i C 16 t t 1 01 * Ktt 

ffcHTr/wryf ^-xs^tsuKUiii^ 

f* « H a e m o o h t lus 1 nf 1 u e n z a. e <0 

«iWtt»toia<OA^yy / ^Hf-i/i :/ * *r tt e ? * 

#tC^>-riKt»C:#t3ELt»P HacmoPhi 1 u 8 j_ 
nfluenrac tt WDNAfi^RN A^B* t r 
D / -{XtWo-^fc^BTA^'J -7 K *< » A J ii ^ 

26. A>f ryf^-i^.yK*^, «3xSSC (1 




xSSC=0. 1 5 M N a C I , 0. OlSM^X^R 
f HI •> A . pH7. 0) , 5 mM^'J yRHf P 

H 7 , 1. 20XKUyft*/l'A7SH. 0 - 02XP 
icol I, 0. 02%*JlftLmTA>7%y. 0. 02K 
<f'j t'uHJD'; H^atPWO. 1 mff/m 1 « tt Br K tt 

W3XSSC. 25mM>;vK««»pH7. 1 Zl 2 0 
/Wr'JMt'-^s ^ * * # 3 5-5 5 r <0 « ffl ft 

/xiift»a***ft3 5-5 5x:eo«Hfc:aa:w»*n, 

X ifi * (HT) & 1/ ft * ffl * (WT) 6***. 
AACTCCCCTC AATTTCA TCC CT 

HTJtU/XWWT: 5 5t. 
CTTT AACTTT TCACTTCAA A CT 

HT4t;/XliWT : 35tT)>KtHRtf i»« 
J* 2 5 tzEn*)£.H*m-*y7f\>"t>T BMmoph I 1 
u » influenzae *- t*iii-*-&fc*><0#ffi. 
27. £tt*tt^VT/H*T*R, 0U<lift H a e m 
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0 p h 1 I u s influenzae * Sr l_n_ v 1 1 

- » * JR 2 4CKB«ro-/«^f hi^^Bm^lfc 
-:*i^«ro-rtf ». u * l < « 4 H a t "i ? p 

1 I u » influenzae ** ODNARt^/XUR 

# t , 

KH^flllfit4fc*)^f St Xti 
-R-ttK»ftll<)i:L ^4<tU »tf H a e m o 
phi I u 9 1 nf luenxae tC It UTttHWTA 

n a7B«9 2 4CEOtf)7o-r»^f ft*»i 

K ? ft !*> < t L 2«<oro-^t. 

-'ft^^yp-T^ flacmoph t 1 us i n f 1 
u c n i a c ft «0DN A&l^/XURNAtWfflCA-f 7 



Haemophi 1 us inflxj enEaett O D N 

Asv/xiiRN a tosiaicA^ r*j r -f tf-v » ^ R © 

h . 

2 6. 1 M Ul Jt Streptoc occus p n e u 
m o n i a e * Dl ItJ t t « 7 a - 7 t A o T , 
- tt K 7 * - 7* : 
^ ;p - 7-SPI1 : 

CTCACACATC ACCAACTA AT CCA SPll 
TGCATTACTT CCTCATCTCT CAC SPIIIC 
UCCAUDACUQ CCUC A OCU CCJ CAC SPI1ECR 



COCACACAUC ACCAACUAAU CCA SPMR 
f tV - 7-SPI2: 

ACCAACTCCC CATTCCTCTT SPI2 

A ACACCAATC CCC ACTTCCT SPI2IC 

AACACCAAOC CCCACUDCCU SPI2TCR 

ACCAACUCCC CAU UCCDCUD SPI2R 

r a,- r spi3: 

G AGTTTATCA CTCAAACCTC ACAA SPI3 

TTCTC ACCTT TCACTCATAA ACTC SPI3IC 

DUCUCACCUU UCAGOCAtlAA ACUC SPI3JCR 

CACUDUAUCA CUCAAACCUC ACAA SPI3R 

A>^aK$n«(XttCKttD')I'7 1 5-«iKS*i*:<* 

EJi(l:|B|-ORNAXIiDNAlWt/Wr';f'fXt4 
kVMftttTT. 

ft! t L<U»« 

fit »iA*>. 
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29. **«mi-v:r*umTStreptococcui» 

pneumoniae * frUajrfcfc^^tffcTfc^T. 

^ItKOltll 4 DNAXURNA) fc£»»Ci$t:Tatt$r 

5 L Strep tococcus P n P i 

a c.t fc cOfflMfl9HtB8i:<OBI<n^-f / y/ ^- ^i J" * »T 
ttfc-r**ttTTfll#J*2 8t:Cflwra-7k*l!!?* 

tBItt. Wfc^V-r/U + fclUfcL** Streptoc 
o ecus pneum oniae* DDN AilTRN A 

» ft 1 1 © * m . 

30. /x-fryr-f^f-^-vflt** 1 . W3xssc (i 

XSSC-O - 15M N a C ! , 0. 0 1 5 M ? X > ft 



ft 3t¥5-504889 (11) 
■t* h y ■» * . P H7. o> . »25Bii»';y|il»p 

H7. i. 20«R-(jr>fl:*/^riH. o. o 2 * f 

icol 1. 0. 0 2%<? vlkftT i\,7 , 0. 0 2% 
# y t* - IT o y K X » 0 - 1 ro * / m I WttBfftt 

« 3 x S S C . 25mM'J^»*ti8pH7. Utf20 

o — / # t* * * 2 A CEtt«TO-7Wl»f /l^TA 0 . 
t\ 4 ? V f 4 * - is w 4 5r««»JtV/Xli 

a * a « * » 4 5ictf>«Hcaff»iirs*L, it. nei 

Atfftfl * ( W T ) * . 

TCCATTACTT GGTCATCTCT CAC 
HTat^/XliWT : 4 5t:. 
AACACCAATC CCC ACTTCCT 
H TRlf /XliWT : 4 5T;, 
TTCTC ACCTT TCACTCATAA ACTC 

HT&lf/XttWT : 4 SCtAK UHfttftJI* 
m 2 9 CEOOtft^Wt^r^'t'T StreP toco 
ecus pneumoni a e f*KJ-r©£*><07fffi. 



3 i . £ ft * (ft «T )V + T%VL . » * L < (i S t r e 
ntococcu* pneufnon i a c ft * j_JL — 
i t r o I* h f A 1 * • 

-iiv^<7>rcr-rfc^R. » 1 L< li * S t r e P t o 
c o c c u 9 pneum oniae* *3 D N A&tf/X 

tecocevs pneumoniae ^ tt LT HRW 

4>8«s*ifc**< tt2»«ro-rt. 

-^ilfe^yp-rt Strcptoc oecua P ,n 
eumoniac tfc tf) D N A Stf /Xli R N A t WBK^ 



vif Aft*?r< t l> 1 « <0 T d - 7 fc . 

-tt7o-7<Ol«Efli:*OD NAStf/Xli R N A *) 

Streptococ cus p fie V ff 1 ° P 1 » e tt 
DNAStlt/XliRNAtWlllCA^'Jf ^ 
K£*£tS**£fc#»rK&*W«X*i 

- w B 'W 7y ^-r i'tc.tOJBtftStv^M-f r y ? 

K . 

32. i«fcl±<0 Strep tococcus ^ ft a, 1 
act 1 a e ft t *Hlt4fcft^7o-7T:ft-)t , 

- ft » ^ ^ - T : 
7 IV ~ TSAI1 : 

AATCC AAACG TTCAA ATTGT 1 SMI 
A AC A ATTTC A ACCTT TCC AT T SAUIC 
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AACAAUOUCA ACCUOUCCAU V SAM ! CR 

AADCCAAACG UUCAAAUUCU U SAItft 
r iU - 7 SA/2: 

CCAAACCTCC CATTTCCCTC TT SAIZ 
AACACCCAAA TCCCACCTTT CC SAI2TC 
AACACCCAAA UCCCACCUUU CC 5AI2ICR 
CCAAACCOGC CAUUUCCGUC WO SAIZR 
7 IV - 7 SAI3: 

TCCACCATCr AGAAATACAT TCTACAA SAJ3 
TTCTACAATC TATTTCTACA 7CCTCCA SM3IC 
OUCUACAAUC UAOUUCUACA UCCDCGA SAISJCR 
UCCACCAtlCt) AGAAAU ACAO UCUACAA SAI3R 
r fU - T SAH : 

TCTACTTTTA AACAAACTAC CTT SAM 
AACCTACTTT CTTTAAAACT AC A SAI4IC 
AACCUACOUlf CIUUAAAACB ACA SAMICR 
HCUACOUUUA AACAA ACUAC CUU 5AI4R 

9t tr> A Jz Wl <r> !t 9 \s * + KHOKW, 
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BfHkB-«RNAXttDMA|«fc/H 7 V f 4 XT b 

ft Mi* L < li » £ £ ft. T v> ft *> . 

n t n ft *» . 

3 3. ^r/U4»t Strep tococcu 

tjBT^fclttfJfctt (DNAXIiRNA) *<&V££tTX 
WSrSHtftttTr/W ^ -f i J: HI 

£*&Lfl& Strcptococcug a a a 1 a c 
t t a e 8 1 OffiliWtSHfcWlSKO'W ryr<f*-^» ^ 

»^^->T/V4»tC#«t»* 5 t r e p t 



o c o c c u a a»galactla«; Wc 7) D N A & tf ft 

NAtfjHfl-t'W r y r-rxttro-ruiBtA'f r 

3 4. /Wry I53XSSC (1 

xSSC-O. 15M N a C 1 . O, OlSM^X^Ift 
th'MA. pH7. 0) . tt25mM^y>**«ffip 
H7. J. 20XRUylt*iUTSF. 0. 02»F 
ico! I. 0. 0 2 X t '> toft T tl 7 Z * . 0. 02« 
#'J eiita'J F^fttfftO. 1 m * / m I <0 © Br R tt 

3 x S S C . 25mMy^»**«pH7. Ut?20 

/wry *w -e-^s > a i* # « 3 5^4 s x: ?> mm & v 
> a* (ht) a^«i»aflc (wt> * . 

AACAATTTC A ACCTTTCCAT T 
HTftV/XiiWT : 3 5 1C . 



AACACCCAAA TCCCACCTTT CC 
HT&tf/X«WT : 4 5 1C . 
TTCTACAATC TATTTCTACA TCCTCCA 
HTRtf/XliWT : 4 5 T; . 
AACCTACTTT CTTTAAAACT ACA 

HTjttf/xuwT : 3 yc^iiki-uflttr^nja 

3 3{cCtt<0 4«»¥«^^r/l' + 'C Streptococ 
c u s agalactia* * tAifei-ftfcrtO^ife. 

35. *Ks^«ir^r;k + r^« - » * L < u $ s t r e 

ptococcus axalactlaeft ft- 1 n v_ 

t t r o O airft«:*>«** hTA^r. 

- m * * 3 2tien<o7*o-r«^Tft)tp*»^»iR$'ifc 

^<r<tt.i««ro-rt. 

-:<l<j<oro-7i;»ll. Iff * L < *± £ S t r e p t o 
c o c c w » aga I ac t 1 ae ft tf)Dhf Afllf/X 

urn AtoracM-f ryr-f-e-i^s vSiC*-* t s 
-weA-fryr-f-tf-s^i ^ tc Jt os^s^f w 7y ? 
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-H-ttKtt^frfltMKC. < t i> I Strep 

t o c o c c u a agalaetiaeC H L T W » W 

- r ir t> <nv a - 7 £ S t re o tococcus 
*| fc rtiae »<OD N A » V / X U R N A t <Offl K 

*xui*«««fc£fc*-f**:*>fc: ( ei?5f*#fcs 

- w e >w 7 o r 4 * - •> a y & x o»A*h.^M-f r y ■* 

Streptococcus agala.ctiael t <T> 
DNASV/XURNAtwraK/W ^ 'J :T 4 ** - f > 

- e ^ -f 7 y r 4 * - ^ ■ > it * oJBffisn^M^ru -r 
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3 6. 1 II W. -h « Campyloba cter j e j u 
n i & V Campy l obacter c o 1 I » * * £ 

r * r o - rt a -» x . ra-r^*fli<tft tt tL 

ampylobacter leiunlttl^Canipy 
I obacter c o 1 \ & *<0 D N A&V/Zli R N 

A«*fc/wryr-cxL. ««t»4*<0DNAjiv/ 

1 OlCiStl 6S-2 3SrRNAX'<--«f-BW**&» 

i«ttt;;tr»ltf iro-r. 

37. A«l*»9?r^r^*r Campylobacter 
I o 1 u n 1 & If Campylobacter c o | 

A X « R N A > t^It(5tT«flJ^Rttft tt TtA'fy 
y r * * - i ~s T 9 t> X ^ C LT«viC»E*»!?«t 



xr/pj. ro-rt*>:r/w , t»K#ttL»* c a m p y 

I o b a c t e r j e J u n j_ R V Campy | o b a 
c t c r c o I i ft tfMaWWffilftk^BJ^M'f^y^^ 

ampvlobacter J_e_JL_iL_Q_J_a ^ C a m P y 
1 o b a c t e r c o 1 I » <0D NARVRNA*)«* 

t/>-< 7 y ^4 xt irD-7k<oiatA-f r y * f a* » 

3 8. tif«tyrrt' l t , T»l. # * L < « £ Camp. 
ylobacter f e J u n i & Campy I o b 
a c t e r c o I i ft 1 n v 1 t r _o_ * St K*0 

- it # js 3 6 cEttnro-rowr/i^A'^ajisiife 
t t ii«ro-/t. 

-:ft«,«70-/k>i. if * L < £ C a m p y 1 o 
b a c t e r I e i un i »t/Campvlobact 
e r c o 1 1 ft « D N A ft tT U R N A t «H t ^ 



-urie^'fryr^'feT-^* w= .* 9»**n,fc'*'f*'y * 
KS-a^miii-rp^^^^Bt^^tjfi'. xu 

-PI-«KfrT & i«t U. < t t 1 « # Campy 

jo b a c t e r leluntAlfC amprlpb* 
c t « r g_ o 1 t £ «LT»PWt*0JIOll*fl36 

_ .» * c^^n-^J-C amp y 1 obacter 

J u n i A Campy lobacter c,o 1 1 ft <T> 

ONARV/XURNAtOBUCA-f ryr-f tf-^»> 

Rje*£tStt*£fctf*ritOrlfft«Xlii*l*«**±* 

•f . 

-Bt70-7W««K««r*tJDNAilt;/XliRN A <0 
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man tin ^ * 7 » *t KfraW'tfSKJ; o«ffitt;t 

4 0. 4*T«t>-y/K*»u:**K*11i(0«±«sXtift 
ttntt£fcfrRI*C 1 n v 1 t r o tt SJtSfXO^y 
h V f> ~> X . 

Lfc»*JBl*»<->4. 8 . .1 2. 16. 20. 24. 28. 
3 2 ft tf 3 6*>v*rri*--*iCKtttf)ro-y*)4>$r< i: 

tint. 

ru f ^ ^ - ^ » ^ci *> fin t\ h ry ^ 



W S3 3 



1 6 S S. 


2 


3 S r RNAjte^lSlW^^- 


ir - m « b 


? ft 6 




**^/ux«t£*!i*aim>w y y 


r <f -tf - u a 


v y o - 7 








* ft <91 UL 




yyr-f*'-^ 




* > y * 


V 




tttlf Jft 


th r> . y *f 


V 


-A'Ji««li ( rRNA) 8fi 


^ . » tC 1 6 


S ft tf 2 3 
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r R N AilS?iri«Xt-t- 


m « *» ^ » » 


* ft 6 tt» 
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D - 7 tC A * . 




w i l o 






ft T ^ t if 




*aEfltffli*ftTV* tt 


* ^ * m ^ 



3&>o. #**«-c*>9. n « r a * - cft^tf>x.**> 

sr^^y^mtt cdna) . y?*5h*. y # y o - y x 
ti^i«5ry^5^U'5i-^Ht*inf*ctA t 'ce. cft^« 

> 7 tyyr-RNAXIiSSRNA«frt«tt 



DNArD-r«i«tt«fflLT*4ftta?lt:»it:t 
ifcjotu. «ffl$ft6yo-yu»»Ptt (Rj<btto± 
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l6SXIi23SrRNA|fiftt. RCE«?*tTP 

* ft t w * . L * L * # * iHCI^tttlftCUtt 
KEW«#tt*<tt*K:*Vifc*>. Wjtlfl6Sfttf23S 
rRNA*ef)!i^*»l(tttI«*«ra»rH)liT 

<ioftfri)'^Lrtn*iu, h & <o « *v # a 6 . 

«oT. 1 6S&1/23S rRNAISf 4>f.HIH97 

< <i J: 9 IE v\ * ^ y yi/'i ^i--Klt*t*I4*ftT 
* ii n £ ft tt . +«e*tii36 t yiKv-A*>«*t^y/< 



h o y * * Y * . - ■ e . «e?<iy/il't^I 3t - 

V ft T 6 . * 3E « ■ T tt 1 6S rRNAilffif t^t^A 

-yhrRNA ( » r R N A ) C B U U r R N A i' U 

o y <rj 5 * * * «C (ft « L . 2 3 S r R N A 

h r R N A ( 1 r R N A ) CBtJ 5 S r R 

NA«t£^^^x^o>'ff>3 , *»cait « . ies, 

tiltfRNA ( tRNA) tfifaVJ/^t^BWtfffl 
« L» * . tfalCrRNAy^hO^lillllifRN 

^ uT _^ a ^a:^y y # 7 ^ W 7 - ■«? C J: •) I C r o * 
^/llft. tSEoT. X * - * - * 

«cRNA#*Rtf7*o-fc-v^;'7 r Ja** ( t»fc:<>#tt't*. * 

Gegenheimer and Apirion. M 
icrobiol. Rev. 4_§. r 5 0 2 - 5 4 1 . 1 
98 1 *Cl*«»cett**fCv>*. 



AtflrRNARIKS - 8 S R N Al£f ^ttl LT *» • 
5 S r RNA»fifliMI^*K^^ A7 ^ ,, ' tfiK 
S ft T * (Perry. Annu. Rev. Bloc 
hem. il: 6 0 5 - 6 2 9. 1976: Lon 
8 and Dawid. Annu. Rev. Bloc 
hem. li: 7 2 7 - 7 6 4. 1980). LfPU 

«>rRNA**hDVli*»e**4*T** (Bors 
t and Grivell. Nature ^SLP_ : 
443-444. 1981). 

**5«»RWL*E**ft.T*>*v* (WitfY o o n g 
et a I . . J.Biol.Chem. 2 5 4 i 3 
264-3271. l979:»tfMartens e 
t a 1 . . System. APpl.Mlcrobi 
ol. 1:224-230. 1987>.£*H>f>T 
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-cm±m<r>* tstc mm a n , i 6 s a 2 3 s r r n a * 

^ t / Jl - 7 h r RNA«e^RI^«S6-*-*A^-tf-1|| 

/i;o-i>/$hft7?//yH0(fc)8 L e 1 s h m 
a n i a (3«t**^*T^W5ttiett«KTV»ft (Ram 
ire* and Guevara, MoI.Bloc 
h. P a r a s 1 t © I . 2 2 : 1 7 7 - 1 8 3, 1 
987 ) . LA'U-Sc**^. *ffl£*l*:**JttfW$i<OTT 
is - * « , ttCWTtCJt^ftHACi •) . ^rRNA&V 

( i ) Rami rejtAVGuev*rat=J;9ttffiS#t 
fc'JiUV-Alfif^'t-t-lii rRNAStfl rRN 

Jl ti *f S ft "T , s r R N A A 1 rRN AlSf H<Ortl 

pneumoniae , Campy 1 ob^ctc r 
Jejuni ft If Camnv \ obacter coll 
fcWcrj. 16S-23SrRNA*t-«r- 

*ft9»f>*KW(0B«ii. K -y r- A # r . * R £ . 3 

W»^r^4iT N t 1 sser 1 a xonor rhoe 
a e , Neisseria meningitidis , 
Branhame 1 1 a catarrhal is . ii_a 
e m o p h t I u s ducreyi . Haem &Ph 1 
J u s influenzae . Bordetel la 
pertussis , Streptococcus a * 
a 1 a c t 1 a e . Streptococcus p n e 
u m o n i a e , Campylobacter J e J u 
n i & C a m p v 1 obacter c o 1 i ft tft tti 
1 6S-2 3 S rRNAlETAX-f-I 
J«d»^»»$/l*DNArn-7'l'««r*^ tT»J . 
**«B^jet:)noHWIi. N e i » » e r i a c o n o_ 
r r h o e a e , Neisseria 9 " j A K 



t* H¥ 5-501 889 (16) 

( i 1 > Ii£^A^-t-79/>^Nt*ISf 6 L e 1 
s h m a n i a #*»IBJ*)KJWtt, *«7*r*5'r'<* 

-r t £ t a^nts * . 

RNA»eTra^A^-^-««*»*»»i»s*t6flitt*^ 

r d - r * * £ t -c *> * . 



* m *R <n *0 <n @ ft ti 
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C«*»Wr RNA»S*ffi<0*^-<r-**tf>;l'*< t 
2 3 S r RNAlgf BW^^-t-IKl^l'Jl 5^ ^ U 

laTWX^T r^^-^-(B«lj Cr*m»li. r R N A 
aS^rW. J:0»fe«i:ttl6Sa^23SrRNA*e 
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*me> Ai-4r- mm* + * . 

* * 9Hi . fcfflr'****'**^***, # l= * tt 3= * . 
J: O»Jg09fc*i«»fcffi*T** jt 5 C89(^^ r RN 

4 ffl T O - 7 C « 9 . r RNA»ftfffl*)At-t-ll« 

- * fl W ifefc *5 r RNAfcfc^fB*)*'*-?-***).*:? 

- **<0 * ? V* + F EW it IS L , 

*»ittW««5^0^ar<tt H<OrRNAlfifBI?) 

5 - W 1 OOX^Uiff KOKfltlRtiiklCi 9. 
- II * * 4, t RNAlfif Jllf**ti OJ'^t'HW 



ft a ¥5-504889 (17) 

tt«l 3;;p*f K. tf * L < li 1 5 - A 
ffc*)«*(DNA&t//X<iRNA) ttHWJCA-f 7«J 

r 4 x-t h z i nten*m z 9 \* * + * un* * 
r r n a a e^rai*) a ^ - 1 

6 S.rRNAlfifatf2 3 S r RNA»giFB<Olg*X 
t^o-^>^L, E*J**ft V&n Ltz . itttttttft.. 

It tt U T ¥*#tt <s«.i -conserved n • t o r « ) T *t * C t # 
««t,t. «^T, ^^-T-*««rRNAieTtft 

e * J: 0 t r n - r <om ft t sir a * . on 1 . 2*1*1 

0(1. XICRltftiM <H*HrB-»e«*<>f>** 



TE»ttt, ff V « * O 1 65 rRNAEW««Btt ( 1 
6S horn) (fi««H%} 6. A^-t-I«<0«JC 
-TfcfflPJ* ( * ^ - - h o m ) tc It « L . ffi R tt ( 1 
6 S h o n&tf^^ - *f — h o m ) tt . Inte I i i 
*entics Inc. RtfGenof I t S A B P 
C Gene V7h«*xT (1969*4*208 >J 'J - 
^6, 0 1 ) t*(HLTlHLf:. tt«LfcJt7U**F 

^-tr-«l«lil 6SrRNAtfJt")tft»»ttT»t. 



It « « 


18S 




ft 1 


t*2 


horn 


ho* 


N . tonorrhotie 


H. tonorrhoeic 


99.91 


1001 


NCrC 8375 


ITC 4387 


(1434) 


<335) 


B. o«rm«*i* 


8 . broReti tseet i e» 


1001 


98. IS 


ATCC 10380 


NCTC 451 


(417) 


(582) 




N, . sen i m > t 1 d i 3 


991 


93.51 


HCTC 6375 


HCTC 10025 


(1452) 


(303} 


9 . f tt»rrh ills 


H. ooB)ig«er»eien» 


97. 3S 


87. IX 


ITC 4197 


ATCC 19975 


(1244) 


(496) 


B. mrtussii 


H. lonorrbeit 


66 .31 


58. 41 


ATCC 10380 


HCTC 8375 


(998) 


(582) 


B. , ^»t*rrlt* I i » 


N. »onorrhoei« 


83.61 


68. IS 


ITC 4197 


HCTC 8375 


(1485) 


(498) 






88. 3S. 


67.11 


CIP 541 




(1498) 


(346) 



^<o«*. [Ritetttffiflti ( t » m r i 

a. gonorrhoeae . N e t a ■ e r 1 a jn_e 
n 1 n k I t t d 1 s , Branhamella » t 
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a r r h a I \ a . Haemopht I u a d u c r e 
X_L • H*emoph.j|u g Influenzae . 

Bordetel la pertussis . Strep 

tococcua aitatacttae , s t r e p t 

9 S o ft <? u q pneumoniae , Campy 1 o 

P a C ft g r J < J M n * atfCampv I obact 

-£_L c o I 1 tt ) <OA^--*r-«r«E«*»^«t»Jltt& 

vii^i^ro-rninrKt^Ttfc. 1 6 s * 

/ X tt 2 3 S r RNAfl^^-CXtfUttro-rfcAV* 
*f-f.ZfcyCgfrfrr>fcNe 1 soerla m a n i n 
g 1 t 1 d t s ft B o r d e t c I I a P <= r t u a 

* c t * r # * . ^niiffcientiu^na 

OCampy I o bacter B. ft<O Ha«moPh i 
I u » • . Actlnobaci I I u a ft . B a c t e 
r o t d e a ft , Chlamydia If) Ot»fl«7*0 

1 6 S ft 2 3 S r RNAJtffi^f3tf>te¥^'<--»r-«l 




» $k ¥5-504889 (18) 

n«*RNA#f frUIUtfi t*«t^6. ft*. D N A 
T . 'WTUr>(-tf-^ a >«t=RNA#Wt^t^HX 

1 6S-2 3S r R M AKVX^-t-««fr*.»i«f 

**m-r * £« am &r * * . *<aft 

r RNAlfif <J)I»*ittftfflf 6t . W-K*XVr 

> w ry^^-tf-i. s ^ -c *> * . 



wtf)««t PC R tt »r C J: 0 7 o-,=.>^a^E*jifcig-f 

ft^tA't**, K^T^^-t-i«^RJi|ti. 1 6 S 
X tt 2 3 5 r RNACII9STafc«#7M7-t« 
fflfi r RNA«gfo»*«Kmi:J: outfit. 

7 ? 4 7-«<0«fJaTi:f tf4, 

"7 9 4 — ft I : TCCCTCACAT TCAACCCTCE CCCCa 1* 

CC7TTCCCTC ACCCTACTCC T 
? 5 4 T — » 2 r TCCCTCAACT CCTAACAACC TAA. If 

CACCTCCTTC CTCCCCT. 

T ^ o-z^/ft; t^tH. Ml 3TPCR«»£ 
^D-->^r4^^>C0^ h ? * V -\t , Med I J n 
e t a I . < G e n e 7 1 : 4 9 1 - 4 9 9 , 198 

8) eea * fir t» * . 

W - A hMi;-J«B|LT73^5 K^^^-T^o 
--vrt6;t^TH. ; <077D-f C J; ( t . tt 



rti. 75^ ; K^?^-C7o--^^tt. i>' ^ * * 
;«77D-f-ity/A/<y?xii»Kfftt«lx^ 

;D-l^tfCPCR77/^htK«*JER)C 

«r * mm n t * t , ,* *> ssc mnntn * ft * * . ? 

9 lEHAOfc*? * t . PCR7?7>>'hCtt«Lt. 

iRCI«U77o-ti:i M^-t-E«t«* 
70-7i«»rH3fi44*tf)^^- 
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njKSW&u-hfc-ruft^ftoftttrjaox 

£1 T T 9 . Q9 |B D N A : DNA'W7<Jf<f«-3'i2' 

ttSSfctKJW-f-^fcftiSftft^-ir^Ujt^KE 
*eA**C*Srv>ft*K«t. KTrOftCJOWftflTo- 

t^ro-rftft* LT$fc*e9lcft*T*$rHft*t.*6. 
- » t ^ « < . 1*9 OOb PttTtAt»T, * ft ft £ 




f§$¥5-5048S9 (19) 

Mitf 1 3SrRNAiefffl^) 7 0 0 bp 

*HKtCi DHUi ' « ft j 
SOObpTfc'?**. 

ttaat«KK]6*a**n*Blfle^yr/k(J|. ft . ft ft . 
ft*) . mrnvsTfi, . ««3o=.-. Aftxuft#tt» 

ft, »B«tt*^n^KRtI«ti. 

* ^ftft * ft JB -f £ r r RN AlSf ^^-f-f |( 

C ft ft Sr < . Xli?D-yft75^>y h (DNAO««) 
*»^ftft3#l**'XH-frjfc* 'J =T * 7U*+Kj&>fcftft3 

*t**»t:«ft$r<. naro-r^yyAxue^RNA 
ft-r * . 

N e I !> M r M gonor rhogae tt**,* 



T * r> * £ <0 r'Jf < -tf-^ 9 V 7 o - 7 li . 
- f* ft ^ *V - r ; 
r tV - 7* NCI1 : 

CCATCCCTCC TTATTCTAC7 TCGC NCI1 

CCCAACTACA ATAACCACCC ATCC HCtllC 

CCCAACUACA AUAACCACCC AUCC NC 1 1 ICR 

CCAUCCCUCC QDAUUCUACU UCCC NGIlfi 
r /V - r MCI 2 : 

TTCCTTTACC TACCCCTTCA CTA ACTAACC AAAC KC 11 

CTTTCCTTAC TTACTCA ACC CCTACCTAA A CCAA NCUIC 

CUDOCCQUAC UOACOCAACC CCUACCUAAA CCAA NCI21CR 

tWCCDUQACC UACCCGVDCA COAACUAACC AAAC HCI2R 

j>^awaittttiirt:ftUT**9Aoi 5-««afc« 

TE^ft^Oo-ffitisn'C (,7D-7*tffiEtt#»» 
E«tB- fl)RNAXI10NA|«tA'f 7'JZ-fXf 6 

ItflJt L<llftftStlTl>*0>. 



n T ^ 4 A\ 

Neisseria pi e n i n g 1 

- ttft T iV~ T : 

If IV - TMKI 1 : 

CCTCAACTCT CACCTCCCCC TC 

CACCCCCACC TCACACTTC A CC 
CACCCCCACC OCACACIIUCA CC 
CCUCAACtrCU CACCUCGCCC UC 
7 iV- THHIZ: 
CTTCTTCCTC AACTCTCACC TC 
CACCTCACAC TTCACCA AC A AC 
CACCDCACAC UUCACCAACA AC 
GOBCSUCCOC AACDGUCACC DC 
f tV - r KK I 3 : 

CCCTTCCTTA T ACCTA TCTA CTCTCC 
CCACAG7AGA TACCTATAAC CAACCC 
CCACACUACA OACCUAOAAC CAACCC 



ft**K*Eflfr 



U_sU_i*t ft 



NNI1 
HHI1IC 
N K 1 1 ICR 
NH I } R 

NKI2 
MNI2IC 
HHIZICR 
HMI2R 

UN 13 
KHI3IC 
NH t 3 I CR 
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CCCOUCCUITA DACCUAUCUA COCUCC H«13R 
^/k- 7-NHM: 

TCCCTTCCAT ATTCCTATCT ACTCTCCA HUM 
TCCACACTAC ATACCAAT AT CCAACGCA HMHfC 
OCCACACUAG AUACCAAtf AU CCAACCCA HHMICR 
UCCCUUCCAU AUOCCUAliCU ACUCOCCA NKMR 
^ /W — 7* HH1 5 : 

TTTTCTTCTTGCTCAACTCTCACCTCGCCCTCAATCCATTCTCTTCCATT 

MIS 

AATCCAACACAATCCATTCACCCCCACCTCACACT7CACCAACAACAAAA 

HHI51C 

AAUCCAACACAAOCCAUUCACCCCCACCUCACACUDCACCAACAACAAAA 

NKI5ICR 

PtfUOGUUCUIICCOCAACUCUCACCBCCCCCBCAAUGGAllUCUGOlJCCAUO 

HHI5R 

^/U - 7*HHI6: 

TTTCCCTAAC ATTCCCTTC A CTACAACATC ACAC NHI6 
CTCTCATCTT CTACTCAACC CAA TC TT ACC CAAA KHI81C 
CUCUGAUGUO COACUCAACC GAAGCUUACC CAAA NMI 6 I CR 

UtIUCCCUAAC AOUCCGUUGA CUACAACAUC ACAC HHI6R 



ft m ^5-504889 (W) 

■ HEEJ1^^Tftj*Tl«&±<t>*?P*f-K*«*J|l3 

* o . 

Branhamg 1 la catarrhal 1 s tt £• 

«tai*rfcJti6tf>**9i(r>/\'f ry :r <f - ^ « r a - 

ti . 

- tttt ^/U- 7* : 
^ ;p — 7" BC H : 

TT A AACATCT TACCAAAC BCIJ 
C7TTGCTAAC ATCTTTAA BCUIC 
CU0UGCUAAG AUG0UOAA BCI1ICR 
UUAAACAUCtf IfACCAAAC BCUR 



^ - T 0 C I 2 : 

TTCATGTTTA AACTTGCTTC CTCCA BCI2 

TCCACCAACC AACTTTAAAC ATCAA BCI2IC 

OCCACCAACC A ACUU DAA AC AUCAA BCUICR 

UUCAOCDUOA AACUUCCOUC CUGGA BCI2R 

fiWtR-«RNAXIiDNA|«kA-( ^'Jf^te 

tl X V> b *> . 
ft tf . 

Haemophl lus ducrcyl «tfr4»ttH-& 
X/k- 7* If B I i : 



TTATTATCCC CCACCCATAT TC SDH 

CAATA7CCCT CGCCCATAAT AA HBUIC 

CAAUAOCCCtI CCCCCAUAAI) A A RDJ11CR 

UUAUUAUCCC CCACCCAUAU UC BDMR 



EfltB- <*>RNAXiiDNA«rtfc/\4 7 V ? 4 Air 4 

■ f?EEW^V*rft*'Cl*IUJt<0*7l'*-f-F*<«*a 
ft t ^ ft , 

* tf . 

Haemophilus Influenzae!* t O 

- « Bt ^/W - T : 

r - T B I 1 1 : 

ACCCATCAAA TTCACCCCAC TT HfH 
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AAGTCCCCTC AATT7GATCC CT 
AACOCCCCUC AADOUCAUCD CO 
ACCCAUCAAA OUCACCCCAC OB 

ACTTTCA ACT CAAAACTTAA AC 

CTTTAACTTT TCACTTCAA A CT 

CUUUAACCUU UCACUUCAAA CO 

ACUUOCAACU CA A AACOUA A AC 



HI 1 1 IC 
HII11CR 

IM2 

Bf I 2 I C 
81 UICR 
0[ UR 



tfH ¥5-504889 (21) 



K»kH-»RNAxaDNAi«tM-fry r 4 xtt 
• neKw^v^riuepT i * w j: * ? w*?- k # r m * 

il T v* h i&» . 

Borde tel la * • r t * • b i b * t> m Hi + 



- tt m r & - r : 

^/P- r IP II: 

CCACACCCAT CCTCTCCACA CCCTT 
AACCCTCTCC ACACCATCCC TCTCC 
AACCCBCUCC ACACCAUCCC CCUCC 
CCACACCCAO CCUCOCCACA CCCUU 



BPI1 

bp r 1 1 c 

BP! I ICR 
BP 1 1 ft 



EH&H-ORNAXIJD N A « fi*> /\ << 7'J ^ 4 Xtfc 
■ RCEMWHf h*»T 1 «U-b«7 9 V * + K * K ift & 

Streptococcus pneumoniae tt 

***aj<f**:*><o*j|BB*>'\'f r y ^ -f * - ^ » > r u - 



r (i . 

r * - TSPI1 : 

CTCACACATC ACCAACTAAT CCA SPli 

TCCATTACTT CCTCATCTCT CAC SPUIC 

UGCAOOACUU CCVCAOCUCU CAC SPUICR 

CUGACACAUC ACCAAGOAAB CCA SPUR 
^ - 7SPU: 

ACCAACTCCC CATTCCTCTT SPli 

AACACCAATC CCCACTTCCT SPUIC 

AACACCAAUC CCCACOUCCU SPUICR 

AGCAACUCCC CAlfUGCUCUtf SPUR 
? tV - y SP 13 ; 

CACTTTATCA CTCAAACCTC AC AA SPI3 

TTCTC ACCTT TCACTCATAA ACTC SPUIC 

BDCUCACCUU OCAC DC ADA A ACDC SPUICR 

CACODUAOCA CWCAAACCDC AC AA SPUR 



ft in t u<tn**$ftTt»&^. 

*LT V» * J&» . 

• * O W # C J: 9WeE«OMifrt.a»fc»**S:*E?«Ifr 

#o. 

9tr^ptoc9cc W » frg»I*ct^ae<t 

- tt 99 ^ A- - r ; 
^ * - r SMI: 

AATCCAAACC TTCAAATTCT T SAI1 

AACA A TTTCA ACCTTTCC AT T SAI1IC 

AACAADUUCA ACCUOUCCAU U SAIIICR 

A ADCGA A AGC C0CAAA0CCU U SA 1 1ft 

r a- - r sau: 

CCAAACCTCC CATTTCCCTC TT SAU 
AAGACCCAAA TCCCACCTTT CC SAUIC 
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¥5-504889 (22) 



AACACGC AA A UCCCACCUtlU CC 
CCAAACCUCC CAUUUCCCtlC UU 
7 IV - r SA I 3 : 

TCCACCATCT ACAAAT ACAT TCTACAA 
TTCTACAATC TATTTCTAC A TCCTCCA 
UUCDACAAUC UADUVCUACA DCCOCCA 
tfCCACCAUCB ACAAAUACAU BCUACAA 
ft* - T SAI4 : 
TCT ACTTTTA A ACAA ACTAC CTT 
AACCTACT7T CTTTA A A ACT ACA 
AACCUACUVU CUUUAAAACU ACA 
UCOACOUUOA AAGAAACUAC C UU 



SAI21CR 
SA12R 

SAI3 
SAI3IC 
SA 1 3 ICR 
SAI3R 

SAM 
SA 14 IC 
SAMfCR 
SAI4R 



fie*>«*fteo* 7 K**OEW. x\x 

E«kB-^RNAXIiDNAl«tA^yrutft 



ft T ^ 4 J)» , 

# tf . 

♦ ftflttHC. aW^ftffTTo-r^ Campy I o 
b & c t e r I e I u n i ft LfCampy 1 obact 
e r coll * * tf) D N A&lf/XliRN A fcW««C 
A-fyjf-fXrUvOftffTT, Bl OtiStl 6S 
-2 3S rRNA*^-«r-Ert*»4>»*3ft«i 1 5-« 
*»*>jr?w*f-FwE«. XliT*UT*!*Sft«:*je 
E , Xtt*W««EW. X«TA*U-C»»Sftft»)B-r 
*fflttKWfr*tiCampy 1 obacte r J < J u 
niftLfC&mpvI obacter col i K t O ffi 

r/W-rNGtl. N G I 2 , N M I 1 , NMI2. N 

MIS, NMI4. N M 1 5 . NMI6. BC I 1 , BC 

12. H D I 1 . Kill. HJI2. B P I 1 , SPI 

I. S P I 2 . SPI3. S A I 1 , S A I 2 . S A I 3 

&tfSAI4lzifcLrt:ttH*. 7rt-7r^7m0T«)? 

9 V it f- V * « T . 

A : 7f-/mj 



C : yf 

O : J'Tiyrt'll 

T : 

U : <7 5 >V R 2 . 

r « W j * 6 m IS I* , iKt:SIIU^^-7NGl 1. 
NG I 2, NMI1. N M T 2 . NMI3, N M I 4 . N 
MIS. NMI6. BCI1. BC12. H 0 I 1 . HI 
It. HII2. BPIl. S P I 1 , S P T 2 . S P I 
3. SAIi. SAI2. SAI 3Rt;SAI40E^ 

1$ 7 a - ^ >• ^ ^ 7 ^-*»^WKro-r«r«»r*w t 
KiOHUi 'Jy*-7?/> * * O » * . C « 

«fc 5 & « ft » . iftoT««-*-*J:}$r*»5U»*£fcJ: 
0ttH*ft»*«4f»<rrD NAifCiieitWiSt^^ff*^ 

tf?«ft6^*T^*. a^jji^/wrur-f^-^B^ 
i* * £ tt T i> 9 . ro-r*)»»«t«T»**. 



±ie^^^5f^HE« (atv«T*=ieii-*-*>ft*>E*> 

£ * li 3 ' * * C ft K T * . 

It r/*-7X»7D-7j < X Ut N G I 1, NGt 
2. NMI1. N M I 2 , NMI3. N M I 4 . N M I 5 
NMI6, B C I I . BCI2. HD11, HIJ1, H 
112. B P I 1 , S P t 1 . SPI2. SPI3. SA 
II. SAI2. SAI3At/SAl4*»4>B«?ft6) 

* T h t # . :^nft7o-7IU«XliTEi:*l 
^-6^/U-rtC«-f*«IR<0 1 8K4ift4E«Htt 

§I<CX*t6 t^fc9fl($fi«^. r * * u * * K j «r 
*m»»iJEtc. * ft X («itf'W7'J/^-i/.ytt 

t ft * f * . :^J: ^tf«s<oan(i. « * tr » tc a s 
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RNAJCttDNAM (WilfftODNAatf/XliftNA 
li D N A f ) fc^'W^y a >>A1|-*6*<,fttt 

* ft 9i IJ * fc . -hEK«OH-f*i***LT*)0fi-3i; 
«TD-r<0»Htt«-3CJCL«v».t 3 7 k * 

tLt**t»A*3Bf(. rD-rii N e 1 s a e r 

X_& gonorrhoeae . Neisseria m 
c P > n If i M 4 t ff . Branhame! la £_a 
t * r r h ft I t ff . Haemophilus d u c r 
e * 1 • H a e m o p h I \ u b j nf I u e n z a c , 
g 9 T d e j e | |a PUtynl? . Strep 




W* ¥5-504889 (23) 

t^ococcqa agalactiac . S t r e p t 
o g o c c u a pneumoni ae X it Campy I 
o a <; % t r J ^ J M I AyCawpy I obae 

t e r £-j2_J— L<»^it e « t JN-r * fit T o - r t t» 

giJ'OSCHSrtfTillfcA-tr*) tJ e 1 6 s e r t a « e 

norrhoffftf . felnuia m * n i n n 

\ % \ 4 I * . Branhame! la catarrh 
ft M » • HfttPlftpM | V » ducreyi . ft 
aemophi 1 u ■ Infl uenzae , B o r d 
< U 1 1 » Pcrtuaala , Streptoco 
c c 11 3 ftfialactlae - Streptococ 
c u a Pneumoniae t L < li Campy I o b 
after J « J u n 1 at^Campylob acte 
r col i <Q R NAX«DNA(C**ft,4EW«0*7 k 
*f-Fe«fr^jt6 1.7M <»*tf>«*: I CXtt ICR 
cE&^^^fcKJ: -5«T) . Xtl Nelsaeria 
gonorrhoeae , N e t o a e r i a men! 



n s \ t i d t s . Branhame! i a c a t a r 

r h a 1 i a . Haemopht lua ducreyi 

Haemophl 1 u s influenzae . B o r 

d e t e I I a pertussis , Streptoc 

o c c u a aitatacttae . Streptoco 

c c u a pneumoniae i L < tt Campy 1 o 

b a c t e r i e i u n 1 A t/ C a m p y 1 obact 

e r c o 1 i «X«RN AXIiDNACti/llEWi: 



OffigftTt& Ne i a se r i a «onorrhoe 
a e . Neisseria meningitidis. 
Branhame! la catarrhal is. H a 
« m 0 P h lUS <t q c r e y 1 , H » C R o P ft f 
I H 3 influenzae. Borgetejl* 
P r t ff P 1 ff . Streptococcus ft R 
a 1 a c t 1 a e . Btreptococcufl p fl C 
u m o n i a e X fi Campylobacter J ft J 
n 1 A V Campy 1 obactcr c o I j ft fl> & 

Neftsscrfta ffonorrhoeae ?) 
GCCAACTACA ATAACCACCC ATCC 
CTTTCCTTAC TTAC TC A ACC CCT ACGT AAA CC A A . 

Neisseria menin«itidls<0 « £ . 
CACCCCCACC TCACACTTC A CC 
CACCTCACAC TTCACCAACA AC 
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CCACACTAGA 7ACCTATAAC CAACCC 
TCCACAGTAG ATAGCAATAT CCAACGCA 

AATCCAACACAATCCATTCAGGCCGACCTCACACT7CACCAGAACAAAA 
CTCTC ATCTT CTACTCAACC CAATCTTACC C AAA . 

Branhamella catarrhal IstO « 
* . 

CTTTCCTAAC ATCTTTAA 

7CCACC A ACC A AGTT7 AAAC A7CAA. 

Haemophl ) u s d u c r e v i 0) J| £ . 
CAAT ATCCCT CGCCCA TAAT AA , 

B o r d e t c 1 la o e r t u a a I a » ^ 
AACCCTC7CC ACACCATCCC TCTCC. 

Haemophi lua influenzae*) * S . 
AACTCCCCTC AATTTC ATCC C7 
CTT7A ACTT7 7CACT7CAA A C7, 

g t r , e ptococcug pneumon t a e tf > 
« * . 

TCCA77ACT7 CC7G ATC7CT CAC 
AACACCAATC CCC ACTTCC7 
TTCTC ACCTT TCAGTC ATA A ACTC. 




ft £¥5-504889 (24) 

Streptoc occus agalactlac^ ) 

AACA A TTTC A ACCT7TCCAT T 
AACACCCAAA 7GGCA GC7TT CC 
TTCTACAATC TAT77C7AC A 7CCTGCA 
AACCTACTTT C7TTAAAAC7 ACA. 

2K*»*>WJG-r4*?V'T-*BW*«?KU* « £ tf «• * 

* ft "SMi * . £.H**iV>Tf\,*T Nei s a e r 1 
A_ «9n9rrhQCft^. N e 1 a s e r 1 a m e 
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o c o c c u s pngumonlae X fi p a m p v 1 

0 b a c t e r j e i u n i EL V Campylobac 

t e r c o i i *«ai-f«»^*)^^ffict(»o. a?? 

$ (i . <£*KI5tT:»C!J$r«tt**rTT'l** ( D N A X (i 
RNA) in^ry^^-yi^TlUKLtlJH 

/wry F#»*S#t**£fc:li,lilt:mifi-f*S«fc 
£ * ts . 

r *ifttt<o* £ » a . jc«. at&»* . at/ 

/ X « t h » ft * . Neiss eria g p n 9 r T. 
h o e a e . Neisseria t P U f? I U d 

1 s ■ Branh amella catarrhal ts. 
Haemophl 1 us ducreyi, H M I" <? P 

h i 1 u « influenzae, g o r d e t, e |.) 
a_ Pertussla, SWSPWFQfffiHff 
agalactlae . Streptococcus £_ 
neumonlaeX U Campy I obacter A 



e J u n i a Campylobacter c o I i » . 

KSl"f*wt56*T'S*. * ft «!8 *5 * (£ ii , N e i s a e r 

i a gonorrhoeae . N e i s s e r i a m 

eningltidls . Branhamef la c a 

t a r r h a 1 Is. Haemophl I u s d u c r 
e y i . Haemophl I u s Influenzae . 

Bordete ] [a pertussis, g % r * P 

tococcus analftc^tfle. S t r e P t 

o c o e c u s pneumon 1 aeJCIA C a m P .T I 

9 b ». c t r J t J mi l^^Cappy I ob»9 
t e r c o I 1 tSt f^y^/l'^r«»Xfi»frl*«ttfc: 

/ 'J 7 K*HHi!?ftJi«*, ^ - r N O I I . N 
012, NMI 1. NMI 2, NMI3, NMI4, NM 
15, NM! 6, BCI1. BCI2. HDI1, HI 1 
1. H 1 I 2, BPIl, SPfl, SP 12, SP 13, 
SAI1. SAI2. SAI3At^SAl4^)ro-ro 
^•f tit* 0«m«t J tC^'» N e i a a c r i a n o n o r 

rM< h. r* g i g g c r I « him 1 Hi U 

dla. Branhnrngl la C ft U r r lift 1 * 
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& II ¥5-50*1889 (26) 

ducreyi. Haemophilus t n f 1 u e 
n S « S . B 9 r <l t t ) 1 ft P « r t u s s i 8 . 
Streptococcus anala ctiac . £_ 
tfSPtococcuB Pneumon i a e X Ji £_ 
ampviobacter JeJuniAtfCampy 
1 o b a c t e r c o 1 i It *5DNA6fcRtfRNAfc 

-^ya«. vast . 

<ft R fi * . IDIKUXn CCttiBf MR^. 

i?i#)rn-rwi«A^ ryr-ft?-^ * >- x 

y tHAKI (Xiiffitt) c M * -r * . 

SSC-0. ISM NaCl. 0. 0 i SMn^Kt 
h 'J •> 1 . p H 7 . 0) . t!l2 5mM^<j ^KilffpH 



7. 1. 2 0 R f + / (t t. ;t A 7 S K , 0. 02«F I 

coi I. o. o 2»'>i'*iir^7a o. o 2 %# 

•J tf - /V- tf o y K y & « 0 . 1 m g/m I OUiJEttt 
0 I ft ^ B » U . ft3 ^SSC, 25mM<jxKB«S 
ft^A-f7'Jf-f vJlllftim*HIJI!t* t. 

*Bt»Btttf$i^ftlC7o-7t««TIIE»a*tt. 

B.D.HAMES and S.J.HIGGINS, 
( e d s . > , Nucleic acid hybri 
dilation. A practical appr 
oach, I RL Press. Oxford. U. 
K. . I 9 8 5 CEtt«Mtt>U 3CfR»^WI»CJC 

i*)j|St«. - JRCDNA: D N A A >( 7 'J » Mi R N 
A : DNAXttRNA : RNA«-f 7'J •» M HBBB 
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*ftfB«t?fi J:5^tCA>( 7'J f ^-l^iyBKt 



—25— 




/^-7NC ! l^ro-rt Neisseria jt_ 
onorrhocactt fr «t it ( Ilf ffiOBIdaB^ ^ 
KM) t4^VXO^aA«MS<IC^£fc. 7 V 7 4 

* ~ is b V&V/Xti8fc»a*U«5 o^KWO^tta 
W T *> 9 . jK*UJbEt:J6ltL.n:»rfti. 

^jv-tmc j 2 r o - r r n < 1 » 9 *t r )i « 

onorrhoeae tt «: t* X <&Ifffi*>«*»ai**>rf> 
fcW>-r*fc»*(0;frife<03i* f\4 7V 74 

r/W-rNMI ltf>TO-r-C Neisseria flL 

enin«itidistt * a * <atffeo«a#a»*» 

*> K 3W > **fci6<0;fri£OHS«SI*fc:X6fc. j\4 7 V 7 

4 <d-is * >-jn//xiit*friia:fi*«i4 5T;*=»«r*t 
^sni -f4fcy><o^F^^«it««fcJ:&fc* ^4 7v r 




ft £¥5-504889 (26) 

r ;P - T N M I 3 <*> T o - 7"C W c I 3 s «s r i a 
eninaftidlstt fr t* X <&V«L<D|§a#a»a* 

4 9 ^&tf/X«ift**ift0ni«4 OtCMIf 

^ ;U - 7* N M I Neisseria 
cnlngittdtatt fttffi 

6 K M ) f 4^ft^^S«»ltB«fcJ:tt. *\ 4 7 V 7 

^^-^■va^/x«ft»a*tiW48t:fcii*-r*i: 

■y A* — T N M I 5<DTo-TT Ne 1 s s e r t a m_ 
eningittdtstt * «ft ffi (fttfffin»«*«W6» 

k jw > rt^ft*r>*tto5t$fca»»=Jttt. »4 7v r 

^ /fc - T N M I fig)TO-rTNe 1 bsc rl a ja. 
cningltldis tt fcUtSJ <&tfffi<OttB#a»*> 
^KM>-rt^^<0^a£«0l6lt»«^Jt4t. t\4 7 V r 

a W T *► 9 . «*«JLecSI»U^»Tftfc. 



r >l* - 7 B C I J 0> r O — rt Branhamet la 
catarrhal ls » £ (ft £ (&l/*OttB»'JHB 

r 4 *£-is * ^Rv/xiiftif ffln«W3 ortant t 

7 i\, - 7 & C r 2<07D-rT Branh amel la 
catarrhal i a « t (* it Cftlf«KO«»*r»W 
«>^E«) ***:*><0#i£<'>*»!BttCJ:*i:. J\4 7V 
9 4 * - S/ a Vfttf/Xliftjf*fltf±»4 2ttWllti 

t a w t *> o . «t»tiij:C^s*tfca-cAit. 

/^-7BP I 1 <0 7" o - 7 T Borda te 1 1 a, 
pertussis ** * « it (Rtffeoaefl-aP^^K 

- is * yRtf/XliftfriiartiWS 5ti:|IIItfctHJI 

^ /U - T H D I 1 <OT o - r T Haemophi I u a 
ducreyi * e-tftffl <&lX«t*>IBB$r«R*'S>BW> 

«*(iJ:IECS«UA:aT*>fc. 



^ n- - r h r r i f> y d - 7 r Hacmophi ius 

Influenzae !* <at<flt!*)««#aRa> 
UM) T*Cr><o^ffi<03tt»SS«tcJ:*t. *\4 7 V r 
4 4f- is B ✓'&tf/Xfiftr»ifiK<il«)5 5iCCHIffrfcfc 
iUJT^I). a*iiJL£fc:jgllL*:aTfc*. 

//I'-rH I I 2 <0 7" O - 7* T H a e m o p h i lua 
influenzae ** * 1ft & (&tffl6tf>««fra»** 

UH9 T*fc*>0);tf2£0>*B««(::A*i:* i\ 4 7 » r 

a w t * 9 . »*ii±Rtc«atfea'c^s. 

7 fr-7 S A 1 1 «7D - yrstreptococc 
u a analactiaett fr «fc » ( JlUt^lBl^lK 

y r 4 * - ^ ■ ^a^/xuat#f««ti**i3 5x:ta»t 

7 JU — 7* S A I 2 T O — 7* T Streptococc 
u s agalactia*; * fc |ft ffi (&VI<D«BI»H 

yf^-^i yftix/xuat»»acww4 sttawt 
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^*-7SA I 3 tf> T O - y ? Streptococc 

y :T ■*? - > ■ >-a^/x(i«t»a«att4 5 t: t w o -r 

y ^ 4 * - s vav/x«ft»a««»3 7cc«»f 
* fc awe* 9 , »*ii±«tc««Uft«r**. 

r/W-rSP I 1^7D-rT Straptococc 
V 3 pneumoniae * £<*{fi 
» * * K JH ) -ff-**:*>0>;frS£f>J5*»*(;:JL*fc. /wr 

r/P-rSP I 2<0ro-r*C Strcptococc 
u s pneumoniae* * (&tfflfe*)a»4r« 




5-504889 (27) 

^/P-TSP I 3«7D-rt Strcptococc 
pneumoniae** * t* & <atf«<0»B#JDI 

yr-f * - ^ ■ :"Atf/x«ft**aa:«*>4 srtant 

* fc a flj T *> 9 . fllftliiCtfftLtatA*. 

* * 91 »i % «C Neisseria m c n 1 n g 1 t I 

-r*S»pp« r t ft m e n 1 n g i t i d 1 a izttg 
Wfc 7 O - 7 . «I^*-7NMI 1 , NM I 2. NMI 
3. NMI4, MMI5XliNMI6«rn-rt. 
-Ift^7D-7tN^ H ? g « r 1 ft m ft n 1 n w 
t t t d t « It ^)DNAa^/XliRNA«*tOIICA 

«xtttt«««*£AT*fc*>*c<&acr«fl-fc 1 

K«r»*«iKr*fi:*>0?^«fc t * O . 
*»Wiig(£N « 1 ff » « r t » nonorrho* 

it . 



- N c t P « g r i a gonor rhoeae *; W 
7* O - 7 k R!^/^-7NO I IX UNO I 2 O 7 O - 

7 £ . 

— dfl^<07n-7t Neisseria g o n o r r 
h o e a e ft O D N AAtf/XUR N AOA fc O IS C /W 

7 y r -r -tf-s^s ^RCfr^ti!**; fc#nritfc«»« 

Xl*»*««lr£j«-f**:*>fc I fcRifr##fc . 

K*ai**ajr**:*>tf>#iai**tt. 

* * 9! U 3t tC Branhamel la catarrh 
a 1 1 s fl c t«HWC«tfit4fci()0^ 7 hC«9s « * -r 
r tt . 

- -fcgBranhamg I la C&tftrrhttMg 
C*»69$r70-7$»£»K$*t>fc;fr$r< t fc 11«7D 

- 7 . ffl^/;^7BC I lXttBC I 207D-7k, 

-Ihfetf)7P- 7fcBranhame 1 1 a c a t a 
r r h a t I a <0D N A&V/Xtt R N A W» t OBC 

»*XI*KH»S«-&A-f^^^t ( &>l'5:«#t, 



-ne/wyy^-f-tf-v-g >•(: jt 98££Ji£/W7y T 

^ftgHqgCHagmophMyff. ducreyi 
- Jt E Haemo phl lus d u e r e v i C to ff « 

«r7o-r*^aiiR?ftfc^^< t t i a ?> r a - 7 * m 

U*-7HD J 107D-7t, 

-£ftfeg>70-7fcHaemophi lus d u c r 
ey 18 (OD N AJllf/XliRN AOAtOBiCA-f 7'i 
r^f-tf-v-w ^KJCt-it»*4Ct6»^«'5r«««XUt 

-WEA-f 7'J/^-^^CJ: M>f 7 y-y 

* ft 91 U E C Bordetella p e r t u s a t 

-iB Bord e tt t 1 a partus* Is CltB 

-:nu7o-7t|?9riitu ) U FtrU 

a s 1 a tt <0D NAatf/^XURNAW^fcOffiC/N'f r 
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*tt«lig|£HaamoPh 1 I u b 1 n f I u a n 

"IE Haemophi lug tnfluenz&efc: 
«K«CfrD-/*.^i«ghfe^'Sr< ti 1 « O T o - 
7 , W%/^-7H I I 1XWH I I 2«rD-rt, 

-^^7D-yy Hac moph 1 1 us 1 n f 1 
u c n z a e tt O D N A ilf /Xli R N A © * t «HIC a 

«Xlite*«»*&flfc*$fc*>fc&J?3rrt*rfc , 

* ft W it H. t Streptococcus a g a, ) a 
c t i a e It htffO. IS 

* v Mi . 

- ±. K Streptococcus agalactia 



¥5-504889 (28) 

n-r> I^^-rSAl 1 , SAI2. SAl 3X11 

-^fL^flTD^7>St rcptococcufl ft g 
a I a c t 1 a a (0 D M AftV/Xtt R N A t «BI 

c/w r y ^4 *r - ^ ■ vKje*£t.s**.ifc* c *rtt* 
«««xtttt*fl^*£*-f*fc*>fc:#»**#fc. 

* Jl 9J H E C Streptococcus P H < ^ W 
o n i a a tt *|*JI«K:*iii'*-**:*6*>*TMcff9. fit 
y Mi . 

- HPStraptococcus PHfiu.m,qnift 

D-r.o^^-rspii. spi2X«spi3^ 

Tu-7 t . 

-^frfcfDTrp-^fc gtrePtoco ccus p n 
eumonlaett ODNAA^/XttRNA<?)*l:(i)BI 
tC m 4 r'if b yKKZSitZlttZ fc A* *T tt * 

«««XU»*««t'£felfcrfefc^C£S'5:e*#fc. 



* » «*Hi JE *= Campylobacter ,f e f y n 
J_a V Campyloba cter c o 1 1 ft €r Tf S W 
*>0?**y ht»1 . tt * -v Mi. 

-rlf Campvlob acter J <5 ,) U n 1 # V C_ 
ampvlobacter col 1 »»«5r7*0-7' 

- *^Ag>tD^^k Campy 1 obac t a r J e 
1 u n i a Campylobacter c o | | tt <0 
DNAatf/XttRKAO*t«IBCA'f 7 U ^ *f * - S" b 

*ft^<0To-yii. «ttro-r^«ffl-**6T-r-*:^ 

maai/«ffltiR(=cnsft.T^«. ( « * or d u n n a 



nd HASSEL. Cell. 12: 23-36 
; 1977; RANKI et a 1 . . Gene. 
2 1: 77-85: 1 9 8 3 ). I»'Wr'Jf4 

vli flEBro-ri:*^< T -y * ^»»tt«r*M-4- & w 
^B^TT^-flUlRC. H-£fc<02*o>*'a:p«ttff 
U«r*t/ttf^^^^«t-«*fr<i- 21<oro-rflB* 
T Jfc £ . 

2«fl)llf*tf>ra-.rU^I i t> *ffi . if v 
ro-ri*ifl£» (ct*<) am;b iA*<otti t a 
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ra-f i i a±n < b r * < ) a&vc AA^ffint 

e t s s e r 1 a gonorrhoeae, ft e 1 s g 

U I » meningitidis. P f M tl M r 

1 1 * catarrhal Is. H » { fH 9 P ll I 1 " 

JL. ducreyi. H a ft m o p h 1 fus | n f t 

m ft n * a s . N r <H M ) I ft p «. r t u, « » i 

J_. Streptococcus agalactlae. 
Streptoc occus pneumonias* ti 
Campy ] obacter J e J u n I & X/ C a n\ p 



ylobacter col 1 tZ « Jl « 1 t ^ M i f- ^ 

JEKfcfc^W^^r/U^T Neisseria 
gonorrhoeae** tr j n v 1 t r o « # * & 

£ *> o f v k 4 -y^/wry^*-^* / Tit^ffl^ 

He * 9 . B * r Mi . 

s e r i a gonor rhoeae^ « LT^RWtft 

-rftf,myn-y^Nt i s se r i a ff ft fl ° T T 
h o e a e tt W D K A Rtf /Xli R N A t (Offlt TV 

*Jt<Bait41l)?«9t>'7*«PT Neisseria 
meningitidis* £ j_Q_ y \ % r ft » Jii * 



*fc*><Df>'H'f 7fA-f -f ^-y 8 > T * 4 ffi 

t^t«!). tt# v Hi. 

-PI-ttK#^tiW(:La'3'>4< U 1 « N g i s 
» e r t ft meningitidis^ WLttRttt 

-:hf,fl7D-yi: M« 1 ss er i a ffi_JLJ2_L-D_S_ 
1 t i d i fl f t ODN A&l^/XttRNAtOWtA^ f 
V 7 4 -e-xs VRBtitHK fc0<Ttt**««X 

1 a catar rhal 1 s « * 0 Y * XT?* * 
W4 7 hlCHO. •/ Mi. 

-R-*K»?tfl(«<:Lft'D^^< t t 1 M # IB r » " 

h * m C M ? ^at,a r rha| t »■■*= W LTKHW 

-rH^grj-TP-T^BraPhamc 1 I a C a t ft 
r r h a I 1 » E fc <D D N A &tf /Xli R N A t OfflC A •( 



*ftBflUJEt:^«l*^^^7'A' + "C H a e m o p h I I 
y s d u c r e y I $r i n v 1 t r o « t tfltiftft 

o o h 1 [us ducreyi^ WLT«R«t*fc^ 

< fc t 2l07D-rt . 
-.-+i^<n-rp--r>-HaemoDh 1 1 u s d, u c r 
evi l* WAM/ZXIiRNAt^BIICA-f 1 V f 4 

u % Influenzae^* J_IL Y \ \ r ft tt « f 
fitfttfif ^H-( * 4- /^ 4 7 V f 4 -tr-xs >• T * * -f J8 
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* •/ h C fl 9 . a * * h (A . 

-|SJ-ttK»^t«fl9t:Lao^^< fc 4, 1 H a e m 

o p h i I u a influenzae^ «U»R»T 

u e n z. a e a O D N A IV /X« R N A t « H t ^ ^ 7 

- « re -f ryf^-s^s ^ k a ojBgsftft/wry * 

JL_ oertusstBtt * t Yl Wo» ffi T * ft 

*> > k * ■y^wry^-f'tf— ^r^-t^ffi** 

htfl(9, fit#7 Mi, 

-H-ttttfl-***W*£l.&-?^fr< t t 1 m#B 0 r a 
c t <s 1 la pertuasis tC LTH»fl<»t*4 

-;*l<,flDro-/t o r d e t e 1 la p e r t u 
a s 1 si t ODNAftU/XliRNA t<0GH:A/7y^ 
4 V-i, m VRIC^Sfet&«*wt**irtt«rlf8l«XttK 




5-504889 (30) 

c q y 9 M a I U ^ ^ €■ I n v i t r o 

ptocoecuB aeal actlae C WLTHH 
WT ft * < t t 2l»ro-7t . 
-£fLfe<Q:rp-rfcStr«ptococcus a g 
a. I act t a e I I W D N AJV/XttR N A k OW t a 

-{ -r v r4 is a y&zt&tsithzttfiitizmm 
mxut&mnm* & it: Aft t . 

-«re^-f^y^>f-tf-^ » fc: J: OUIC^fcA^'J 

*«9JliXtC£ft*W*r /r/U+t Streptoeo 
c «= M g pneumon i aett i_0_ v t t r ff ft 
&*&tz*>*)?y\*4 7f A^'JfH-S^i > 7 * * 



-ro-tt«tt*£«t*)fCLSo^*:<i:fc 1 « *f S t r e 
pt, ococcus pneumoniae ^: tt L T ft 8 
« t A 4 * ^/ < t t 2lff)7o-rfc . 
-Ifl^TD-Tt Streptococcus p n 
cumonlae tt tf) D N A J^/XI± R N A t WfflCA 

>r r-jr-f ^ - ^ 9 >- r *e £ £ t ?tttct* ( «ri6^w* 
-WJE/w rn^-i/i yi: j: UBASfifc^-f 7 *j r 

*ft^tiHti£H8^M^^TiV + T Campy loba 

*iW>Y4 -i + ^ 4 ? y ) ? 4 *l - > * > T */ * 4 v 
. » * y Mi . 

-R-a«*?t»wcLaoj)'4< t t i c r m p 

v 1 o b a c t e r 1 < J y n t K «LT»HWT*fe 

i»> * < t t 2««7o-7t. 

- C/l^ra-rt Campy lobacter J e 

i u n i m (ODNAJlV/XliRNAtOBCA-frVf 

4 * - x 9 l-RICtttStftCtJiflttCriiiaXlitt 



- « K •* r 4 -tr — » >- 1; j; •) & & z tin ^ 4 7 v v 
k * a ** ut a * btuho^nt * * o . 

*»"^li3l*Cifl»^«ir^r/l^*PT' C a it> p y 1 o b a 
c t c r coll i* * i n v i t r o f t ftj f 6 *> ^ 

« 9 . K * v h u . 

~|SJ-ttR#**«e9fc:Lfir?y*<i:fc 1 M c a m p 
ylobacter c o ) i iZ *fUT«r*fi9Tfc4^* 

<U2l«ro-yt, 

■IftMra-rKanipy 1 obacter c_o 
1 1 I t N A&lf/XliBNA fcOBfc/W 7 y ^ -< * 

-flEA^r'J r-f-tf-^s ^t=* *) Bt&2 titu\4 7 V v 
KH^*UJt*fc^O*Skt*tf. 
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VRK^fin;ttn«fifftt. n sax «a a 
C J: * fc , IQCIIlftflJint^jr ;i/srt F7D 

-rmwfrftA-fryfUHi. at. a 4 *« * 

«S« (*(itf T-f ^of ^ iz9 L s to 

-fr^^-!/> vuiti. * » « . 

(PCR; M u I I i 9 and F a 1 o 0 n a , M 
ethods In Eniymolosy 155:3 
35-350. 1 9 8 7 )Til7M?-tLT&^ 

/xii«x* >; ^ ; ? u * + -y-ia-c 

PC RtCJ: */W r>J r 4 * - s ^Tv-t-f^WRtt 




!3 a ¥5-504889 (31) 
- r * « is u t xit $ /i * * . 

U *> L * ** £ . *&iz X ->Z & . *«fr£*tC*ffi-C# 

«»<t»«teT*wsh.4i««r?-f7-ti. a - * 

-***>PI«<3 1 6 S&tf 2 3 S rRNA»e^<0*flE* 

* t;: Jl n *5 S ft * ( X Bt « 1 # fit) . 

l«<0*£fcXfift«<D«ifeftfcH*t£ t n vitro 

* ( « « E W * * O > D NA&tf/X«RNA t«»L. 



^l^tt K70-7tB»«ffiIC |f 7 K A * h U « 

r * . 

Ci^TSWSWORXf . Hf C « * «0 * 

* K«f * fc * . 

J: OJt«J»JIW*«03tt;teC.fc 0 « » * *E ft f 

^iTii 1 ). t»¥«t>'7/m'Cffttr&DNAai;/ 

ife**X(iRIHOHt±fcfcHI*tC i n v i t r o f t 85t« 
fc*><0*"/rfcat»), fit * •* h ti , 

Lfc*Jft^«ro-r<D>*< tt 1 « fc . 
-B7D-rfl|«IWnOD N AJlf / X li R N A <7> 



iEti£ai/Jf v Ki. Sa i k I e t a I . (P 
roc. Natl. Acad. Sci. USA, 8 6: 
6230-6234. 1 989>C*9EB3*iTUS 

5* •^ft7?^?-^)8v^PCR 




(i)«/<^^: Horaxcl l» fBr»nh««el li> citirrh»l ii 
Strtntcteceu« PPfiHWgft t 4« 

( i i ) C S F - /< * ^ : H«it»«ri« ita i n« 1 1 i di s 
B. g »oph j 1 *9 \it\n%nm 
Strttttoflctcui pxfyppnoi >€ 

< i i i ) J* ^ : Hgi«s«f i t tonorrhoete 

CM«»rdU Ut<h«Mt j« 




*§*l¥5-504889 (32) 
* 6 . 

£**>**W:ro-roRii. *»«if <:«ettf 

Vi . Bordetel 1ft pertuaalag) A #W 
X^-^f-*l«ff>»t-«»fi(t* ( 8 o r ti e 
t g I 1 a p e rtu s« t sKH4>ajt^Wt»H2 
7l- 2 9 9 ,H2<Di(S)A l »*«E«t1ift. L *>> 
t h , Bordetal la pertuaslafl* 



A^-t-(R*KW*"b, KKKWairi B o r d e t e 

C t * ( T * £ . B o r d e t c 1 la p e r t u s s 1 
jlO 51- *> Bordetel I a M *|*tijr&TP-rt»[3 
2«EWA^ll«ti;k«*TM. R tt & . Nf o r a x 
S, 1 1 ff non I i quefac I < n attf a c m 
o p h 1 1 u s influenzae /< 4 * / tV - 7" i. 



s s e r i a gonorrhoea^ !* 5: 1 n v t t 

r o * m-tt/i^^^vht* 1 ). R * '/ Mi . 

-ffl*3tl»»fc:SBfe3*tftN ej a s e r j a 0 H o 

rrhoeac C «» WCt * T D - 7#) A 

1 a a e r t a fionorrho eaeJt tf> D N A ft 

# m * t . 

a s « r 1 a meningitidis^ t J_Xk_ v_±- 
tro t* ifc-f4fctf>*>«*rh£«9* tt * t Hi . 
.frt«r*ria*L-ffitttt*frN«, i a a c r 1 a pi e n I 
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-m xmmm#*ii&T *> o & v / xukut * - r t n e 

1 » » e r 1 a mcnin ifittdlaft tf> D N A & 

ti^K* fc . 

* ft Ql 11 C £ . ft«p^S9iry7/Hfri«iai<0 H a a 
m o p h i I u g d u c r e y t « fc 1 n vitro 

-ffi*3fctt<fctzffifegft.ft Macmophl lus d u 
c r e y 1 fc: «K«^*»«««7D-rtf)nrft)!P*'/!,8 

e m p p h i Jus d u c r « y \ » <0 D MAAtf/X 




t§*S¥ 5-504889 (33) 

liRNA fc « IB C / W T V r 4 * - a VEfct^tS* 
* * t . 

*ftffl<iJCtC. AttltWTvr/lr^-cilHajLiO Bra 
ff b ft n> < I 1 ft catarrhal 1 a fc t n v_ 

-B)**»ftCffigS»tfc Branhanie 1 t a c a 
tarrhal i a (C »HW**ft9J<?>ro-r^>V%rK 

a n h a ro e 1 la catarrhal t ■ tt <n O N A 

jttf/xttRMAfcomn/wry r * * - ^ s ysist 



* ft «B tt JE H . ^m^tt-fr^T/K^T t « & Jt B o r 
d e t c 1 la pcrtussls t* «r 1 n ,v. 1 ^ r , 

-IS*3tft*^Sfl«?^fc B o r d c t « » la £_£_r_ 
t u a 9 i a Ul »#««**HI«TD-7'<0ViTft4 1 fi , f» 
*ffl*Kfc^«r< k i* i « T o - 7 fc - 
-Kro-roWMEWfcfctfD N Afttf/XttRN A« 

r d e t e 1 la a e r t u a a 1st* O D N AJtf / 
t^^KCrKfjRXIittlliittiSti/irtlc^ 

-wevw 7 9/^-^3 vtc* n » « a ft r y -/ 

* ft «B t± JC £ . 4»^OT^>-rA.*ri*aJt^ H a e 
m o p h 1 1 u s inf 1 u e n » a g * J_Q_ v_J_ 

t r o o asr^^nr^o^-yhfcflso. nt * * n* . 

-flHfc*riafa:L-BHlg*tt*>Ha«moph 1 1 us 1 
fluengaeC » «9 '/* Jl ^ «0 / O - 7 <0 V» f A 4' 



-K7D-7tf)f«R»*tODNAAtf/XiiRN AO 
c m o p h i lug Influenzae* * ODNAJl 

v/xiiRNA t^iacA^f r y r -r -e — "s^ * >- « je e- & 

fc#*T«^ll»«XttKI*»iK*&£^£fc*> 

-«E"^7yru->i vtrjto m'& * * ft ^ -f r y r 

♦ Ptococcus pneumoniae* * 1 n 
v i trol i aj-r*^^W#-rhC«rj. tt * t K U . 
-BBttSttfttCffllfrSJifeSt rept ococcu a 
P n e u in o p I a e g »*Hm^*ft9IW70-70^r 

*i*»**^aK*/v*:^fr< t t» l « <o r o - 7 t . 

-K7a-7<0««fi«t*toDN AftV/XttRNAO 

-»*W«*«'irBTI.9&lf/X«»C7n-7t 9 t 

reptococcua oncumon i a c « 05 D N 
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AAV/XliRNAfc<0J3(c/W ~f *) r A *£ - is a y R ft 

- w k 'W r y r 4 * - ^ • >vz x 

eptococcus axatactlaett fr i n 
v 1 t r o f* iUr*Jfcrf><0*'r hfcflEO. I* 4 Mi, 
-DI*$ft*l:fflJE3fl3t Streptococcus 
agaiactiae fc #H>9«r*««tf>TD-rour 

-»««*«*»»rttrA oa^/xttWfcTo-rt 3 t 

rcptococcus agalactlael fc ffi D N 
Ailif/xttRN At?)|fl|i:A-f ry^r-f ^-i, B xrc 
* £ t $ * c fc#^«*M«t«:X 



ft » » * « . <«a-r^***t=J5tT>»wttii* 

0. r d - r t » m<n * 99 1 * st* s # * . 

* nm<?> v a - r <o 1 »**«»ifttRNAx»iD n a t 
^'^ r y r 4 *r-^ B > *c « e * * * $ 




Kit ¥5-504889 (34) 
* ft «8 ii * c . i^trw^vT^^riiiiairt cam 

pylobactgr J c J u n i R If Campy I o 
b a c t e r c o I I Ht fc I o v i t r o * tfj ? * 
ft<0*7 hCflO. tt*7 Ml. 

-ffl*SCf»*U:ai*5*l«: Campylobacter 
J < J u n i ^Jltt^^JJiflwrD-ywufft^frit, 

a««F*lfc>fc< fc t 1 ln7D-ri At* C a m p y 1 
o b a c t e r c o t i fc: ttHttfcJfcftB^TO-rtf) 

-HrD-/^IIHiS«HODNAJV/XURNA« 

mpylobacter icIuniatf Campyl 
o b a c t e r c o I I t t O O N A & /XII R N A t 

tt$r*fffflEXtitt*|^£±*r*fctf>fc£W*lR#fc . 

jtfftttt (WiuffiCftx^/xr^^) . *> * a o *t as k 
n-rin*vimm& < « * ** y # y k > . m a *r « * bp * 

RJC*illft**»tt (HiifffX. Iff! . » * « * X (i 
RftKIGCR4f«Ifl) . X *i ffc * W * tt ( « * tt * 
*>**«*tf>«#. « * X (1 « « > «-Wr£»*t*JB«B 

is + v> . f-s^^atr^^i^^HKti, ro-rxar 

n-7fcfflf«WDNAfc U<liRNA79^^>-h fc <0 13 
1 jr ? u * * p * tt w <fc * W » » tc Ifc * 



—34— 




£*£ft««*5«i6xtt*Ke**#±fc?**iBjB£ 
BDNAt«itBttr;*^T«>*jt}i:L. « m it 

a X (i 4 ov? 5**3*3fc»*Jt?** 
5 ft. » 6 . ,1 <0 » « W . %S. iiXlitlJHAft (fll^K 

F#«*Ttt$r*fM TT*lt?ftl»i. C<0*}*jftfH*. 

a*, s « ««« * a at * <&r & it *> n n 

Offft («Atf ift/l/2,7 5 K. x ,* * /t, A /[, jf. if y K Jif 




»3S¥ 5-501889 (35) 

tell. iW/^y^lia^aWillttfJdSJIjtTftjf 
L, S I jr?UT--«fXa-*tDMAtl 

<URNAtil|fl:t&#. DNA-RNAM-fry-yFi 

8***4*?. IBDNAX«RWA7?/>>m:« 
dLfc*«^)ro-ro/W /'i -r K (± 8 « e> 2r & . a 
* If t FD^^T*'*^* h Jt^^D? < - fc J: •? 

Act owajtfc . 

tt ( BJ * 8 8 * # « > Lfc*. A^'J/^-yj 



tt t M is n Ke h tf . ;o--y/i ?rtt(cf t«HD 

C T ifr 0 ) 



"ft^-'tllJf/lTn*. «T<0K«CWLT. # - 
3 - F ^ h 9 K li , *«5'.rE»T>R«AtH*. 

5**814. IBS r RKA« £ * i£ ft ? * 9 . 3**«, 23 
S TRNA*&*4>i£tt?* * . 

IS 1 -BlOCf cot ;< o 11(»<) 

«l«fcZ8S rflKA31fi^ t OHIO A^--tr-«*<0#tt« 
E«(±. «*?*tikt±»«*ft.iatff > t^'5r^. 

Hi (C li , H»iiitrU Bonorrhoe.g ft KCTC S375{± ft ) R. 
CMTH 4367 {T W )<0 16St 23S rRNA* 6c * t *5 B « A ^ - 
1T-8«C016S rfiK^<a*«tt»EW7?>f / > h3&«^S 

H2C(i. Bor<t«t«ll« pcrt»s«i» ATCC 10380(JiJ|)A 
tf8»rd«t e ll. bronchi, »tie« HCTC 452 { T 99 ) 1 6S fc 23S 

rRNAt OI»^A^-T-8*<>5ttil£WT?<f y^J-J&f 
fit 3 h T n t , 

S 3 C U . tUi»«*ri» »««in»i tidii MCTC 100Z5(± H > 
R^ NeiiMrii toaorrben NCTC 8375 (T 99 > <0 I 6S fc m 
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rRNA t ^lfflcO*^-ir-**0)tts*B*r?-f > > h tfm 

D 4 iC ti . Ntinari'i loaorrtotit NCTC 8375(J:J1)A 
t/BordclelU iert»».i 3 ATCC 10380 < T H ) O 1 6S fc 28 S 
rRNAfc W(3(OA<-^-«*<OttttKflr 9 -f X >- h* 1 * 

18 5 CI4. 8r« n »apclla eaterrhslis 1 TH 4197(J:W)ft 
t/ Hsisseria tonorrhotit HCTC 8375 ( T W ) e> 1 6$ fc 23S 
rRNAfc OlB«X'<-t-|««a|IK«7?'f X >- htf* 
s n T V\ h . 

E96Cli. Haemophilus ducreyi C IP 542 < ± W ) ft 1/ 
Eschcriehie co I j t T f< ) fl> 1 CS fc 23S r RNA fc tf> ffl <0 * ^ — 

B 7 C tt . Br.nbi.tl. eit.rrbilit f TH 4 J 9 7 { ± ) & 
t/ Hora»«lla ponlioutftcieM ATCC 1 9975 ( T A ) <0 1 OS fc 
23S rRNAfc ^Hfl^-f -UH^ttlSnr ? A X V h 

** m $ ft r b . 

S 8 C fi , Hae«aph i lui j n f Ueotae f 4 * 7 iV - ? 
i nf I oeoml HCTC 8U3(_fcyn&tf Bac»ophila» infUenne 
(^-f^T^/U-r ec»rptia» ) ITH 859 ( T W ) <0 1 8S fc 23S 




» SI ¥5-504889 (36) 

rRNAfcOfH^*^-T-«tfOttRKH7* -f * > h ** # 
<f ft t Vi 4 , 

B 9 (C ti . Streptococcus pwetioniie S90 -5 1 22 ( _fc 01 ) 
ft t/ Streptoeoeens ir.t.cli.c U90 - 281 7 ( T H ) O I 8S fc 23 

s rRNAt & * - - « m <o tt ft c w r 9 4 > > ^ # 
j??ftt\lft. 

ElOCfi. Cae-py lobacter jejuni ATCC 33580<±W)& 
t/ Ca.ur lobactcr co I i ATCC 33559 <T W) <0 1 8S fc 23S rRNA 
fc «III<OX^-t- ««<023S rRNAtttt* AffcKE W T ? 
4 ^ h *<# ft ft ? H * . 

« ffl L ft «* (i . *«J8«3U;^i>: 
ATCC; Averieau Type Culture Collection. Roc* » it I e , RO , 
USA . 

CIP : Co I I ect ion de I'tastitut Pasteur, Paris. Fraaee. 
ITH: Institute of Tropical Hediciie, An t »«rp , Be 1 1 i •« . 
NCTC: National Collection of Trot Culture*, Ceetral 
Public Bealtb laboratory. Loodon. United Kinssoa. 
h A * U f» * . 



W T ^) Sfe (fc : Htiner i * gonorrhoeae . Neisseria »gg j ng i 
t I d i s . 6 ran h i ae f I ■ catarrhalia . Hieiooh j I us due rer i . 
*>3«pphi |us Uf I uenzaeA 1/ Bordetel la gcrtuss i s £ tfl 
U ft . 

J* * «I4 . I-W»ttT»*^I^7o-7*f. W *t L 

fti*TO£*oA^-*-**ic8*£»iji*ftft.: a 

I6SA V /± ft 14 23S rRNA#? fclDJl^ft^V^ft^CtfOW 
**"97D-7)!<««*Sftj»c:i;i:jSLT^o. «fflU 
ft^&U. f& iZ fc 0 U $r t» R 9 . ROSSAUA, <0 J.Ceo. Micro 
b i o I . ; 135: 1735-1745, 198 9 * tz it 8 M * tf £ 0 * B940/ 

^ ^> >- b ^ipxniffi&^s^'f rv -tf - ^ s v 

t » < ttX <0 35-^ (4*« 2 II » fctf »T h h . 16S-23S 
rRNAX^--t-«* * Itrf * rRNAafc*? 9 ^ * >- K <^ » 
» HI « i£ li . Perkin Elacr Cetus^'Cetie A.p" * -y h IZ 

<PCR J (z J: 0 If ^ ft ft . rRNA#* «*» fc«flr*ftft*ft»i* 
^*ff5ftft(te.i-cons«rred)*H?C>>fJ5-r* ^ ^ P?T-f- 



?)f 4Rtf7D F 3/H1. S. ik . a, ( 1989) (C J: 0s£tt3ft 

Neisseria aeniutitidisA tf Ne i si er i a so bot r lioene O 

& t/flB WN^iiierliB fc ft JM ft (4 IB it V% « . Neisseria 

■ eniasitidis &l/ Weisaeria |o n o rflfyt a e C t» 9 W $C DNA 
ro-ri4, W^tf) Neisser i«» ^nDOiEL.^*JWfl:«>a 

^aoa*ir>'r/i.«i>rift^<o««-st«f*ifc-r6ftir)c 

Neiiseria tonorrhoeae g- «ftl-r*ftr>t^< (ODNAr O 

-ru:ov^TK0Sftr*ft(afX»iTai«in 0272 oo9*> 

At/Rit 0337 896? ; URDEA h , CI is.Cbes.S5:1571-1575, 
1 989 ; TOTTEN , J . I nf ect .0 i . . 148 : 462- 471 . 1989 ; DON 
EC AN , No I . Cc I I .Probes 3 ; 13-20. 1989 ; KOIBERG , 
Kol. Cell. Probes 3 : 59-72, 1989) . L U Kc & *> . C ft 
^O7O-7<0rtOi^*>IJ. 0 ■ Ne i sser t a sonor rboeae 
»fc«*-9"**». *flE* t i*<'5:v>£fca t »Jl*ftft. Cft 
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h <f> r o - 7* U m X 16S-23S rRNA*^-ir-|Rf«E&*Ttt 

Kcisstrii ■cpintitidis ft fcl*tii*$'ftOMA7*o-7*t« 
tS?n/i (KOLBERC h , Ho I . Ce I I . Probes 3:59-72. 1989) 

0> 7* O — 7" L . Hefinn'i n n i n g i t i d i a t Z 00 L T ft ft 

He j sser i ■ tonorrboci e & He fuer t ■ ten i lit i t i d i 8 3? 
«<016Sfc23S rRKAlfif t Oia<0^^-^-i*OKH 

* *t - - «* e je^ ft pcr7 ? ^> v p> & m <o ? n 

W^^»W*»f>. M o tf) * & W Or X a - 7 E W ** 9» h 

tc ~> n . 

WeOttffWiO^fi^^itAKWfe . H«iinrli unimit 

CCTCAACTCT CACCTCCCCC TC HK) 1 

G TTCTTCC TC A AGTCTCACC TC NKI 2 

f u. 

<E2 3 cQ Kci»»eri» «« ni a g j t i d t flE « <9 * * « 365- 386 




ftH ¥5-504889 (37) 

«<ni H>i t idit fe: Kt i ater i a gonorrhoeae £ <0 181 T tP 3t 9 <0 

(I a <0 * y ; ? P*f|«ro-7( Heiaacria ttahiiti 
±L3A V Kgi» 9 «ria to«orrho»ictf i «ajffi^)KHI3&lXKCtl) 

CCCTTCCTTA TACCTATCTA CTCTGC NKI 3 
CCATCCCTCC TTATTCT ACT TCCC KCI 1 

-y<tLfcUTPtit*LT. r v r 4 s *Ta 

-^kUflUDLt, ;-y7htU ( « * <0 {tt ■ ife * 
*0 % < H e i sac r i a ■ i ng i t i d i a ft If M a i a a e r i a loiorrho 

& H -y h - Jl * v H LfcRfcyyAONARirfttf* 

^ 4 7* V r A -fc? - *s o > -M & ft li . 3xSSC t 25. H *) > 
v/v). Fiool I (0.0ZI. »/»>, «> ^ ft iff T r 5 y (0.02X. 



«/v). 'J t*l*tro'j K > ( 0 . 02 1 . ■ /OAtfxxTfca' 
It T X II U «: -V r «*IINM0.lM/i«)Ti,* *» . «ft«5x 
SSCtf) ft 9 t= 3 x SSC< 1 XSSC: 0.15H NaCI, 0.015H ? X 
V ft h *J +? J* ,pH7.0) * tt ffl L A -? * ^ A T c K * 20* 
X* iB DD Lft WtftCli v ^ -ttltflOKA^ » 
tK4f y S(Boehriof«r NmolitiiH}^ r □ h 1 A? *s - h <D 
• aTA-jt. 3 xSSC. 20f*/!r^r$ KAtf 

25. n y >- r a * * » P B7. i s- . 

7* « . Hcisseri« ionorrho««( ( T D — 7" NC I 1 ) 2 »i N«j» 
t»rit ■enim i t tdi» (y a - 7* MKI 1 . MK I 2 Jt HH I 3 ) 



^ ffi. 



NMIJ NMI2 NMD NCIl 



Neiijcrii tncningiiirib 
Ncmcni ip aTCC 
HetMCrii ■onotThoeie 
Ne»>erii polmcchirca 

Ncigem df>crc» 

Net'ucna ro»cac^e 
Hgiocoi fUvctccw 
Ncjuehi lubfltv 
Nei»gri> ticca 
Nciweni clon<at« 
^cj»erii wnii 

Nettie h« dcnitnfiow 
Netcern ip 
CDC froup M-S 
CDC group EF-4a 
> denitriPcani 



SimontwU* emit* 

uitl|a iteedie 
fcmonnejU ip 
AMicBi fitiformti 

OiroiBybacieriutn vkJxeurn 
Coowpotw »«»ofteroni 



rella l»cvrn» 

"Qucficici 
rrhilit 

MormxeUa ostoemi 




(4rQ (4S*C) (3(TQ 



1/1 

W16 

00 

0/10 

OM 

(W 

(VJ 

Wl 

tw 

0/1 
0/2 

a/i 

(VI 

o/: 

0/5 

o/i 

0/] 
0/2 
0/1 
0/1 
OH 

on 
on 
on 

0/3 

on 
on 
o/i 
on 
on 
o/i 
on 
o/i 

0/1 

on 
on 

(VI 

on 
o/i 
on 



10/11 

i/i 

0/9 



56/36 

in 

0/10 

on 
o/io 

0/4 
0/3 

on 
on 
on 
o/i 
on 
o/i 
o/i 
on 

0M 
Of} 
Oil 

o/i 
o/i 
o/i 
on 
on 

0/1 

o/i 

0/3 

on 
o/i 
art 
o/i 

o/i 
o/i 



0/11 
0/1 
10/10 

ao 
o/io 

2/4 

on 
an 
o/i 

0/2 

o/i 

0/2 
O/I 
0/1 
0/1 

on 
on 
on 
o/i 
o/i 
o/i 
o/i 
on 
on 
o/i 
on 
o/i 
o/i 
o/i 
on 

o/i 
on 
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KKI 3 ft tf*MCJ 3 T O US -T & # P tt . IBS rRNAJtfic**) 
3' * « ft 23S rRMA* e¥<0 5*5|E*fc:*«eKUTn*fcl 
T^««7- ? -f 7 - : 

TCCCTCAACTCCTAACAACCTA AP16 
CAC CTC CTTCCTCCCCT AP23 

ft • N « i »M r i «, i°norrH?»t . H »'»»>ri^ »tp ■ tt ■ t ' <* i » - 
Wtoopfi i U5 Jucrcf i . Bordete I I « aertuggi »& C 
Braaha»«l I* ea tarrba I iiO tt & * W y ./ A DNA0> 100-f* / 

ttv»t:^»trD-rHcu at hh i 3 r a -f r y *** -f 
xtt. 

# * KC I 1 *JtliHllI35rTO-7't LT«« Lft t # , 
Kg i utr it f onorf hocac 1 ft \X We i n«r i a »en i at i t i d i s fll 

Kttff 2 

Bordcte) It ptrtttatia li . B 0 ««)IIS t 1 * Hf t A 



» ^¥5-504889 (38) 
* . **f>*ttf*«**:'^-vi£j:0. c a * ft I* ft it 

Bttt»!fBHtli«rv». L*Lft*f*>*3ttlr<OflB<rfc: 

to^Ttl. BorJetelU pcrtuasis tt . ttfcOJfcje**)*--* 

r t * . 

3 « M <0 Bordetel laM (Bord.tel It oortussit. Bordete 
| I * ptriper tm»i« , Borde te I la br onch i «e d t i c a ) O O li ' 
^«CRfl UT OttUOOS^ , Ut. J. Srat. Bacterid. 
31 : 173-176 .1981 ; D£ LEV h , I o t . J . Sf e t - Bae tcr i o I . 38 : 

405-414 . me> , tAt-9#>*g^«K:*-r*ttf?t 

i * * * r *> a . ^<oifif fi^Rffu. ^ /i ^ *> * • <o 

< riffle (, SRt 6 f)T . * (oa«£f>*lW<fc# 
7C* t ft * . 

ttft <£ il * . *«t*3-7BL*»*ttTft^ (FRIEDKAH. 
Clio. Microbiol .Rev ,4 :385-378, 19S8 ; HALPEfUHi, . J , 
CI in. Microbiol .27 :75 2-757, 1989) . DKA r O - 7 ^ - X <0 
# 6f ti , Bordett t 1* ptrtuitiia *0>»»ifc**fcaJt L 



Bord«nll« p t ftBs»is tf)ltafflrp-7'H. 3t«(PARK 
^ , FENS Microbiol .Lett. 52 : 19-24. 1988 ; HcPH EA Tft 1/ Me H 
ALU. J .Ceo -Microbiol . I 33 :323- 330 . 1987ft IT FEHS Micro- 
bio I . Let t . 4 1 : 357 - 360 , 1 987 ; He LAFFERTV h ,Ab»tracti of 
Ike Annual Keeling of the American Society for Micro 
bio lot f C-168.1S86ft^C-3Z2 f 1 987)(r£tt?iXT t> & . 
HcLAFFERTY h (l98Bft V 1987) t: f£ 0 r d - ~f « „ * ft 
*** < ft n . ett0ffi07D-7'tllBLT«. S?/lfcf 

-*ii*ftttfttx*««o*^v*i-*i»*«>fctt* + «--c* 
iaTwti<7)y4?y-ARNA»e^o-««'**WK:*»«' 

L , 7" ? A S K ? 7 - : Bordetel la ntrtutii? ATCC 
10380 . Bordete I la Dir»«f t.ttii HCTC 5952 ( ffl «c ) ft f 
Bordetella b r o n c b i s e p t i « a NCTC 45Z(fl»)t 7 n-^^ 

fz . IBS rRNA*{£* C W i> b K «U . S*Klltt70 

-^****i^nftv*i fct^urvifc (rossau 

T ft W X y T (271 g £ ST -^Ift300>^ 8ord«tel la oertuasii 



fty Sordetella brot.c»i»«pticaj )tc0 16Sfc 23S rRHA«f£-f 

flordetel >■ pi r toe r I »» i s tt <OA^--tf--8Jlii1<OKW»l . 
Bordetel I* br o n e h i at d t i c a E fl t**W-r*t <ROSSA0 

Bordetel I a pert«»»i» <P A^< — -^-»K*(B^)jr ^U-^-f H 
271 t 295 <0 m <?> x y T *> h , fetTeofiW: 

CCACACCCAT CCTCTCCACA CCCTT 8PI 1 

y/AO«Ar»i!>ftftil*«-mT^ftt:*t*>«:. 
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Borde telle pertussis 4/4 

Bordetel I ■ parapertussis 0/3 

Bordetel U bronchi septica 0/3 

fll««'itqftfiy dgnitrificans 0/1 

Alca) itenci paradoxus 0/1 

01 itel la urcolrtica 0/1 

01 iiel U urethral is 0/1 

Tsrlorella eoui genital is 0/1 

Paeadpeonaa cepacia 0/1 

Pscudoeonas solanacearus 0/1 

Coeaaynas , tcatoateroni 0/1 

Neisseria Meningitidis 0/1 

Branba»elU catarrbalis 0/1 

Kaeaophi Us i nf Iweozae 0/1 



ftiftfrTtft^t .TO-rBHl li Bordetel la Dtrtu 

i9i» E w Lioox^mt-ca^iooiosacr ft kubq 

x SSC( 1 x SSC.0.15H NaCf , 0.015K ;iy«tMjn, 
pH7 . 0) £ fit ffl L , */U7; K t> 101 (»/»>* T * 10 U .1 
fc * **V» T . ^-ttttttDMA^^/t-AlX^ai^-yK (Bo.hr io 
ter Heonbeia»)*5TO b - htCEllWiOfcfifc 

tA?fc. **iRli3x$SC. 10J*A.^TS K&f/25aH y 

> » « w « « pin . 1 * * ,t -c ^ * . /n ry/^-^ * 




5-504889 (39) 

jEK-yb-ro^h^etSrflffflT&t, ± K « C iF ft. 
OIKJIItU : 

tr , 4/ * * y :z y -M-dUTP(Bo*bri D ( «r Kaanbcte)** 

A»p* r h (Perk i q Elitr Cet«s)0)Kjfta#(C*OftfC£ 
K * Js 3 fc: if *^ * * U . r 9 4 -? -AP16A t/AP23(* 
mm 1 9HR ) * m £*T50fi£T3Q^ 4 9 foil . 
l*/50r. 1 »/7er)*lt U . *<0«#PCR»#*fcO5* < 

a 9 £ * »» > 1 »nz ss m u . w /i.t7*o — 7 bpi 1 <oo.t 

piol. 0.02pao I & r/0 .002p»o I * OB 5fc L . s\ 4 T U ^ 4 

rio^rannu^. »-»«ttoN*9<^ftt;«iiB^ 7 h 

(Boebrinrer Kaonhe i • K ) t R tX <Q to < ft £ L ft . y to H 
* * » & If it K y h-ro v hro h 3/^«fflti Aft 

K KH Hi L A* . totf^ Bordetel la oertmii 



Horace! la catarrhal i a 1 £ f* Me t »er j « catarrhal is b 
fc ft ft t> Branhaee I 1 a catarrhal!* ** . A $ Jt S & 

Branhaec) U catarrhal is li , *^*a»»ffi£J:<fr 
* ft * (RACER f> . (tev.lofect. Die. 9: 1140-1149, 1987). 
granhaeel la catarrhal ia W t*KCIi. »«E»»*e^W 
t LKc^U^ntCX^m^mm^J: 0 Kit ? £ tf>±* 

#iei» B eriaa^tr>i:taMrt^*>^-ta*o«?iia!Kitii 

-» . a « g >y ttflt <T>a fll ^ 3fe <0 Breahaaal la catarrha 

tt ^ Jb <T> Branhaeel la catarrhal UB M 1* iO * M tZ fit L T 
tii*S« T H ^ ^ {RI00& t/COIBODROEMCBE, Ora f « 31 
». 33: 1 -6. 1986). tf fc S M ft DNA7 n - 7* £ tt ffi + 
* t . Branhawel la catarrha I U< 3 «*JS»«e'^«rO« 
ilfeffteDHAr^^^^K^^ttllL. Heisacr 



LL c«vi«c [6 *^)DNAT3c*^-f f / XLfc Brarthaae I I 

a catarrhal i 5ffl <ODNAr O - 7 tC T ti . BEAUWEU&LF 
ft OTIC J: 9 IS tt $ /IT V> £ (Abstract* of the Anneal Haet 
tag of the AiertciB Society for H i c rob i o I o*y , Abatra 
«t No.D-249. 1989) . 

Branha»et la catarrha lis 1TC 4 I 97 r R HA* fig ^ <0 — * 

AZV^??-tZ9r3~y{tVfZ. 1BS-Z3S rRMAX 

CJ:0EWL/t. £^EHIiC0 7CJ5;?hrvi6(iF(). 

TATCACAACC AACCTTCCTA ACTTCCTT BC! 1 

CO^y rf^ ? K t f ^)5'Jf£iT!|f 'J 5 

K^-f-4fr ,J P^^/i'U. v\-f ry f ^-s^iyrn 

Br a n haie I I a catarrhal i b <fc At/ftfiOWBI^HBt^lBtleW H y 

i-A!if y kc, scttr/AOMAtfltmtfc. 
/wry r a * - ^ > > * a * m « . s x ssc < t x ssc : 

0. 15H KaC«. 0 . 0 ] 5H ?X>B-t»hy'7'A. pB7.0) . 25eH 
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y van n v ** « m m . P B7. k ^ * ^ <t * ^ a 7 s k f zo 

!.•/»). Fieoll (0.021. ./v) , *7 U H rff T ^ r 5 X (0.02*. 

«/») . rff y tr - /u e a y h > (o.ozi../*) a >• x r * j» 

JtftJCtt Lft* Ml gDNA(0.1*v ■! ~ ' ) "C ft -> «: . ft * » 
(i . 3 x SSC « I0I*/VA7S H & 25«H 'J > K tt « ff tffpfl 
7 . 1 * * a, T v* ft . /\ 4 r>J -tf - >- s & * i*> a flt 

u . 3ot: t ft -i ft . 

ttm*frT-C, 7P-rBCIl f HtT» Br*nh»«llt 



K U L ft # - 8nnhi»d1i cittrrhtl i » ft I* ; 



flor«K« II *t ) teun* t* 


ATCC 17907 


(for ixe 1 1 a lieuniti 


ATCC 17952 


Hor **c 1 1 • bo * i • 


ITN 1601 


Honxellft dor 1 iouefic Use 


ATCC 19975 


H^issqri* <,up ic< I i 


ITH 3388 


Ne i • k« r 1 * o v i * 


MCTC 11227 


He i »«er i * civite 


ATCC 14859 


A 1 y ft t e ) 1 • so . 


ATCC 29468 


ttori*«ll« o«loet*is 


LKC 1043 


NoriKelU oitoejuis 


ATCC 17974 


"Honxtllt pirtpfienr lprru<ric." 


LKC 5125 


"Korixell* e « »«• b« r I i > " 


LKC 7022 


Psrehrobaetcr in«bi 1 is 


LKC 6784 


Ac intlobif ter e * i o o« e « t i c o s 


ATCC 23005 


Escherichia eoft 


B 


fUeRODbilus infliefltac 


HCTC 6143 




ft H ¥5-504889 (40) 

EiUnt I \ i corrodtns MCTC 10595 

y*ft^?"9P«g tojihil i« LHC 958 

Xanthoxtftan cmoestrfs LHC 588 

r ft it . 

ftttTtfOfCHtSr* H«e»o»b? Ns dncr«yM i . * ft t» 
• ft * £ V t "f 4 ^ 9 ^ r ft 4 . C<0£*04tt 

dMereyig ft<0»»^fc»><Ogffl»^rftt . * Htt * 
P7D-7t«fflTU. *tt^^»TB.O»K^*0t^ 
ft < Sr fc . ft ff> B««.opbi loa ft Piitaarel B » & ft 

KJEtt * w L . I Bf t3-Ht4IE?*^-y^k 

4 Hi«»opb i Us ducreyiffl f) ? o - ^ ft L )t o - / 

(4 , PARSONS*, tJt »?Clt?ft.tVi4 {J. CI ii.Hicrobial . 
27:1441-1445,1989). 

fU fl «opMlu« ducrerl C1P 5 42 fi ft tf) r RH A & * O - * 

15St23S rRNAS £ * J: <0 IB 03 X t - IT - « t* <0 £ (i . 
x^**y«#iti£*cJ:9»*»*L*:. « M K « J: *) . lilT 
'J rf7 ; f K : 



CACCCTTTAA TCCCAACAT A TTACC KOI 1 

<t ctp t o 3* * * * n u * ^-f ry^-f^-^i^ 

70-7t L T «*! L ft . 

f — Y i y t IT. 8J«OfflB*"A>«41 »ie>oi>>) i Im 
ducreri ft & tf(fi^/<;f'J7ta<08'3^Olttf), H v 

y :/ * ? y * * f/D-rtmit. 

A-(7'JM«-i'! y 5xSSCOft*7 9 K3 
x SSC( 1 X SSC : 0.1 5K NtC<. 0.015H ^ X ^ K + h 'J 9 A . 
pH7.0)«-«ffl L . */UAT £ H *-20Xtv/»)*T*iDU«:w 

t tlv>T , s x ssc . 26«k yy«*yoA«»*. pB?. 

K sT ^ ft ^ /t- T 5 K <20I, */v), Flcol 1 (0-021. ./vK 

•> v n ft r y s v (0.021 , -/v> . * y f - ;u t: o y h y 
<o.o2i. -/vjaz/xx Tt^ttTjcttu^^^fiiaDHA 

(0.1 it ft « . fr-lfc** ttDHA^ 1^* t/ttiiJ * -r h 

(Boebrinef H»iinher«ll)^>ra »- h^SJatTft-? 



ft . » ti - 3 x SSC , 201* tV A T £ K & 25»K 'J > fit 

ffl*tt«pH7.1£*/tT^ft. /v/yy^>f*f-X8>a 

*»a*w . 40x:-cft -> ft . 

K K L ft ft - H«g»oplti U» duerer i »i : 

Eachgriebift o o I i KC 1061 
Eacherieh it go I i B 

Ac t i nob»c illui utiaoirctteicoiitint HCTC 9710 

Ac t i nebae i 1 lua [ i tn \ <r n j i NCTC 4189 

Htt.op^i lu» .ohroobi lua KCTC 5806 

Htoopbi In influeMK HCTC 8143 

Bittopfci U» ovii BIN 898-7 

P^steurel li toeidi HCTC 10322 

Br.nhft.el It e*t>rrh>l ii ITH 4187 

CotMonn teatoBterqpi ATCC 17407 

0 1 It urtthTi t j» LKC 6227 

He i i » toBorrhoeie ITH 4437 

C*»pr 1 ob«e ter j« juni CCUC 11284 

Aeinttobtcter c j | j c w g ATCC 23055 

*M2I* ITH 3565 

T ft o ft . 

/^Alttltl Bmc.PPhi Ui iaf luenitell . 2 « % <0 
/< * ^ its - 7 : f »f I i«n»t& V »t«rati»t: »ltbC 
k I 4 (Citing . Ano . lnat .Piste«r/Hi«rpb iol . 137B 

:1S5-163 . 1986). iBflu<Di*e/ <^ ^^^-rfO^^li. 
»*Cf«f«aaO#IIIt<*-C*ft9. f «^Bljftft^5*« 

■tBTtftt. ^w + ^/u-r t^irptiMf* « « . ■ fc » 
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r^y^atSfttHiLTV^A, LP (Bren.er h . J.Clin 
Niorobiol. 28: 1524-1534. 1988). % S *T ft Kc A tf O - # 
tt *T ft * H«e»QPln lm inf UeitittU . HHro-rCJlO 
ffi« * ili 3 ft » 6 . 

;0«<Oft«ArD-7'ii. AKC£Hdht K * (Terpst 
r» t> , Sc»o<i. J. Infect .Dpi. 19:641-646. 1987 ; « * I o D J ■ h , 
J. C) Jd .Microbiol .26 : 2132-2138. 1988). Z h *) 7 o 

- 7 1± ies-2as rRnu^-t-««jii'^»ienT^4 t 
^ r ti * n . 

■«««ophilua infU«ni«« HCTC 81 43ffl « r RN A 3* S T *0 

-«*. »r y k J: -jPSRwewia**. a 

16St23S rRNAJt fc *0 15 tf> E * 

ACCCATCAAA T7 CACCCC AC TT "111 
ACTTTCA ACT CA A AACTT A A AC HI I 2 

* y 3f * 7 U # Ftt»S'**t ,, P9'4A'L. 




»« ¥5-504889 (41) 

«J07a-rtttl8LftA-f 7 'J r 4 is a > IS J* 

atfa#a*-cii. r o - r i u 1 « »»»o^iiot unnen 

t» /< 4 * 7 )V-7 itifDt Us l* CA-f / -fXL^A-) 

fc. 70-7(111211. BJOA'T 3T/^-7«<H:A-f 

runxu. nj«7o-7ii. R^aotr. last it 

o t e of Tropics I Hedicioe. Aot«erp,Btlcai»&>4>a£ft 
1 5 81 9. ff) Bk.ooIi i Iup inf I ■aniic / W * ^ A* - 7" i n f 1 « 

✓W7y^*tf-va>a*fcii, 3x ssc, 25.« y ^ 
R^y<)Agf s, pin. **>f * v-ft* r £ k uoi. 

w/r), F i co I I ( 0 . 02 J , • *7 ^ JtL AT T /iV 7 5 V (0 . 02 1 . 

m/v) . if >j t-iuro >; h y(o.ozi. »/v)& v •> x r fr *» 

It T JCtt L * M* «0HA(0.U# «£-')TA-»fc. « * iff 
ti . 3 X SSC . 20 JE* A* A T £ H A V Zbrnli 'J > K C S SpR 





7 Q 


- 7 


HI 11(50X3 


H!l 2(300 


HwsopftiJtis influenzwW*/*-? influenzae) NCTC 8143 


+ 


+ 


KaeMDhi(uB jpf lucnwfrW/*-? influenzae) I TM 3837 


+ 


+ 


fUeaoohilus inf luenzaeOWtf*-* *rRTPti«))TH 859 






hWophMus parshacsolrticm ITH 402 






Kaewphifus par* inf luernae ITH 1094 






Bacwhilns tohrootiiluB HCTC 5906 






gaoophi'his ducreyi CI? 542 






PuteureHt nltoetck NCTC 10322 






PsatewreJ la pic id* ATCC 17911 






ActinoUcillus li*n?grtsn HCTC 4189 












BisioobElos p«t« HIK 836-7 






rsCTiWias cepacia ATCC 25609 






Actinctobscter catcoscaticus ATDC 23055 






BrtnUwclla csttrrhalia LHC 5128 






Bordalella pertussis NCTC 8189 






Escherichia 8 






Heiswi« ■eointitidis HCTC 10025 







Rg. t 



AGAGAAACAAGCCCCTrTAGGCATTCACACTTATCGCTAAACTGAAAAGA -50 

1 1 : ; .*: m : : i t : : : ; 1 1 : ; : : : : : : i : : : : : t : : : : i : i tir: i t : : t : 
AGAGAAAGAAGGGCCTTTACGCATTCACACTTATCCGTAAATTCAAAACA -so 

TGCCGAAGAAGCTTGAGTGAAGGCAACGTTCCCTTAAGAAGGGAAACCGG -200 

TGCGGAAGAAGCTTGAGTCAAG«CAACGTTC - 1 00 

CTTTCTACCTCAGCTCG TTAG A G CAC ACCCTTC ATAAGC CTCAGCTCGGA -150 

:::i:ittii;itttJt;:t:it:ti;:i:tii;::t:tri: : t : : : : i 
GTTTCTACCTCAGCTGGTTAGA6CACACGCTTGATAAGCGTG3CWTCCGA -150 

GGTTCAAGTCCTCCCAGACCCACCAAGAACGCGGGCATAGCTCAGTTGCT -200 

ijjii::i:j:::i;::::::;::::;:::::::s::n::i:::::::: 
GGTTCAACTCCTCCCAGACCCACCAAGAACGGGGGCATAGC7CfcGTTGCT -200 

AGAGCACCTGCTTTGCAAGCAG^WGGTCATCGGTTCCATCC^ -250 
i::::s:i:jui:t::tjxt::::t:::::::::r:5ijx!i:::i::: 
AGAGCACC lU^riUGCAAGCAGGGGGTCATCGCTTCCATCGCCTI-rGCCT -250 

CCACCAAAACTTTACAAATGAAAGCAACTTTGCTGTTTTTAGCAGCTTAT -300 
;:;::j:n:i::i::::t::::ti::i3:::;:t:tiiii::iiitt:: 
CC^CCAAAACTTTACAAATGAAAGCAAGTTTGCTGTTTTTAGCAGCTTAT -300 

TTPGATTTGCCAAGTAGAATAACGACCCATCGATC 
t:tsii:::::::;:;ii>tit:ti:iftftiii> 
TTTGATTTGCGAACTAGAATAACGACGCATCGATC 
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Fig. 2 



AACACCTTGACTCCTCCTCTCAACTCTCCACCCTTATCG Gl 1M T G1 1 AT -50 

t::::::t:::;:::::::::t:::::::::::::;:;:::::::::;t) 
AACACCTTCACT«TCCTCTCAAGTCTCCACOCTTATCC Un^n\*iI AT -SO 

ATACCTCCTCGATCCGTCCCTCCTCATCCC ACAGAGAAAGGTTTCGCCGG - J 0 0 
J!::::;:::::::::::::: J :::::::: t :::: s ::!:::: i :: i j i : 
ATAGCTGCT G CATC CCTGGCTSCTG ATC CG ACACA GAAAGGTTTC CC CC C -100 

TCTGTAGCTCACTCCCTTACA(^ACCGTCTTGATAACCCCCCCCTCCTTC - 1 5 0 
: : : : e 1 1 1 t : it 1 1 1 : : t : : t : : r : : : ; : t : : i : t : : i: : : : : ::t : : 1 1 
TCTCTACCTC ACTCGCTTACACCAC C CTCTTCATAACGCCCCCCTCGTTC -150 

CTTCCAATCCAACCACACCCACCAAGGTTTCCTGAGAGGCAAATGGGGGT -200 

CTTC CAATCC AACCACACCC ACCAACGTTTCCTCAGACGCAjLfcTGGGGGT -200 

CTAGCTCACCTCCGAGA CCGCCTCCTTTGC AAGCACCATCTC ATCGGTTC -750 

:!:u:::::!;t:i:::;:n:: :r:i::i:ij! t:ts::mr;:::: 
GTAGCTCACCTCCGAGAGCCCCTCH:TTTCCJU^«ACGATCTCATCGGTTC -250 

CATC CCCTTCACCTCCA CCAAAGCCTCTCCACAGCATGCCTCTGCWHMC - -293 

GATCCCGTTCACCTCCACCAG AGCC CGTCTTGAAGATGCCA<^GGGTTCC -300 

ACACCAG-AACGCCAGAGAGCAACGTTAGTGCTCCGAGTCAGTG -3*2 

CACGCGAGACCACGAACCCGAGAGACCAACmAGTCCTGCGAGTCACTC -350 

TTAACCGTTCGGTTTTGGCCGACAGCTATATAT G 1 1 C i Ti 'AACAATTTGG -392 

TTAACCCTTCCCTTTTCGCCGACAGCTATATATC^^ -4 00 

AAGAACCACAACCTAAAGTCTTCGTTTACTACTCCGCGCCACTCGATGAA -4 4 2 
::tiitt!::::::t:::t:t::::i::::tt::: ::;:t:t::t::t: 
AAGAAGCACAACGTAAAGTGTTCG1TTAGTAGTCGLACGCGAGTCGATGAA -450 

C AC GGATACGGGTTGTGATTGC AT G ATTTTGTTC C A^GTCTCAA CAACTC -492 

G ACGGATACGGGTTGTGATTGCATG A I T ' ] ' ' ] VI TC CAA<7TCTCAAGAACTG -500 

CCT«X«»GCCAAGCGTTTGGTCAGAT«TTTGAAC^ -542 

GCrGWKGGCCAAGCGTTTGGTCAGATGCTTTGAACTTATCAACGGCACA -550 

AGCCCGAATCAACACCACCTATAAGACTTTAGTGTTATAG -582 

i : : { ! : : i : 1 1 m : : ; : 1 1 : 1 1 : : 1 1 : : ; : t : n 1 1 j 1 1 

AGCGC GAATGAACAGCACCTATAAGACTTTA CTGTTATA C -590 



Rg. 3 

ACACAAAGAAGAGCCTTTACCCATTCACACTTATCCCTAAACTttAAAAC -SO 
i ; : : : : ; 1 1 1 1 1 t 1 1 1 1 1 t t t t i : 1 1 1 1 : : t : : ! : : 1 1 1 ! : r:t 1 1 1 : 
AGAGAAAGAACCGGCtTTAGGCATTCAGACTTATCCCTAAACTGAAAA-G -4 J 

ATCCCCAACAAGCTTCWrn*AAgOCAACATTCCCTTAAC^AG*6MTCCT -100 
ii::i:tt>tiinititittMiiiti miuitum tti ttt 
ATGCGCAA GAA GCTTGACTCAAC GCAA GGTTC CCTT AACAA CCCAAA CCG -99 

CCTrTCTAGCTCACCrGOTTAGAWACACCCTTGATA^ -ISO 
; 1 1 n » t : : : 1 1 : : : ! : 1 1 1 1 > t » j 1 1 ! u t u n ! : i ( 1 1 1 t tt 1 1 1 » 
GGTTTGTACCTC AGCTGGTTAGAG CACACGCTTCATAACCCTCWCTCGC -141 

AGGTTCAAGTCCTCCCAGACCCACCAAJGAACGGGCCGCATAGCTCKCTTC -200 
1 1 1 : : : : : i m » ::: i: : ; : 1 1 : 1 1 1 1 : 1 1 : 1 1 1 ii 1 1 1 1 tut; 1 1 1 : 
accttcaagtcctcccacac C CA CCAACAACG CCGG- CATACCtCAGTTG -191 

CTACAGCAC C T 6 C TTT SC AAGCAGCGOgTCA TC CCTTCC A fCCL ( > I' I ' TG C -250 
I ti i tt t i it f l I tut 1 1 1 1 1 i 1 t ? t t f 1 1 1 » 1 1 1 1 1 it i mi! in i 
OTACA0CACU 1M . J J I UCA AGCAiWKWCTCATCCgrTCGAl U.tUJl J U, -249 

CTCCACCAATACTCTACAAATCAAAACffOAAGAATOOAACAGAAtCCATT -300 
t::ntttt ttt ititin ttt t in it 
CTCCACCAAAACTTTACAAATG AAAGC - — AAC — — -TT -210 

CAGGGCCACCtXACUTTTGACCAAGAACAAAATGCTGATATAAZUTCAG -350 

llttl I t 1 HI 

IGCTOTTTTTAC CAC -213 

CICfc I IT 1 J lA TTTCCACACTACATAGCAATATCGAACCC^TCGJtTCTTTA -400 
tt ittftittttt tttrti 1 1 > ttt itntttitiini 

CtTATTTTGATTTGCCAACTAGA ATAACGA - CCCATCSATCTTTA -339 

A CAAATTCCAAACCCCAAATCAACAAACAAACACAAAOe c II 1 CH I H1 A -450 

: tt tt 1 1 1 luttcttt: 1 1 i » 1 1 1 1 1 1 r i it t ti t mtitttfti 
ACAAATTTOWCCCaiUUTCAACAAACAAACACAATCA C ' i I mn il C A -319 

TTTTTTATT C TTT CCA AA CGATAAAAAATCGCTCACAACAG AAAAGAAAA -500 
ttriiicttttitxttiiiitiittititx :tt 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
TTTTTT ATTCT11 CCAAAGG AT AAAAAATCTC TCCCAAGACAAAACAAAA -439 

CAAACACACT AA i I ICA TGATTCTATCGACTTAACCeTCAAACACA A -550 
ttitit t tt ti tti 1 1 : i x i i t 1 1 1 1 1 : 1 1 1 1 > 1 1 1 ttttttmit: 
CAAACATACTATTTGCCTtSATGATTOT ATCCACTT KA TCCTGAAACA CAA -419 

AAGGCACGATTAAGACACAACAAAGCAtTTAACCTTTATCAAAC^ -COO 
iitittitttttitiiiirtititttijitititiiiittiititit i 
AAGGCAGGA3TAAGA£ACAACAAAGCAGTAAGCTTTA7XAAACnGGGiAT -539 

rTCAACTCTGATCTTCTAGTCAACCCAATCtTAGGCAAA -iSO 
ttiitit tt l titntittt it: t ttt it ttttti ti 
TO^ UlllU-ll ACrtACTCAACCCGtA^CTAAACCAAgT^ -319 

TCTTCAAA3CATAC -«»4 
ttltltttlllttt 
TCTTCAAATGAXAC -«0J 



Fig. 4 

A-GAGAAACAACGGGCTTT -- ACCCATTCACACTTATCGGTAAACTGAAA -*"> 

t tn t * * ti : t t ttttt:::: it 

AAGAGCTTCACTGCTCCTGTCAACTGTCCACGCTTATCCGT TCTTv -4 6 

acatccgcaacwgcttcagwa>gccaagow:gcttaagaaccg -97 

i • i ; ; : ; : t t : t t 1 1 1 1 1 1 : t t 

TTATAT*CCT«TGGATCC«T<WCTCCT-GATCCGAGAGAGAAAGGTT« -95 

-CGGCITTCTAGCTCAC^TGGTrAGACCACACGCTTGATAAGCCTGACGT -144 

if - ::ttift:tt ttttitsttit itttiutt t tt: 
CCGGGTCTGTAGCTCAGTCGGTTAGAGCACCGTCTTGATAACCCCGGGGT -143 

CCGAOGTTCAAGTCCtCCCACACCCACCAAG AACC -I»l 

: i ttm : i:i : 1 1 1 1 1 1 1 1 t : t : t t : i 

CGTTGCTTCCAATCCAACCAGACCCACCAAG UJ i I CC ICA GAGCGAAATC -195 

CGCCCATAGCTCAGTTCCT AGACCAC 1- iUUJ JllU C AACCA C CGCCTCATC -231 

• t :; t:::t:t: tt: tttti 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ttt::i 

GGCGTGTACCTCAGCyCGCACACCGC C 1 U- 1 ' 1 1 CCAASCACGATCTCATC -245 

GOTTCCATCCCGJ 1 J CCC TCCACCAAAACTTTACAAATCAAAGCAAGTTT -2»1 
itttiititititt nittn it:: : t t t t t i tt 
CGTTCCATCC CGTTCACCTCCAC CAAA GCCTgrCCAGAGCAT Qa .'IVI' GG -295 

G C 1U 1 1 1 lAGCAGCTTATTTTXiATTTGCGAAGTAGAATAACCACCCATC -331 

. tt tt i t» it i ti t t t: ti 
XHNGAGACCAGAAGGCCACA — GA CCAACCTT—AGTCCTCCGAGTC -330 

CATCTTTAACAAATTGCAAAGCCGAAATCAACAAACAAACACAATCAGT7 -311 

tut: 1 1 1 1 ; : in i : : t t : r 
AGTGTTAAGCG— -TTGG GTTTTGGCCCACAGCTATATA T--CTT -370 

TGTTTTCATTTTTTATTCrrrGCAAAGGATAAAAA^ -4 30 

; ; ttttt tlttllt tltttt : 

CTT7AACAATTTGGAACAAGCACAACGTA- AAU 1 JU.1 T/ACTACTCC -427 

AAAAGAAAACAAACATA-CTATTTGGGTCATGATTCTATCCACT7AATCC -479 

t: t t t t :t :::: tttttt it it ft it 
GCGCGACTCCATCAAGAC GGATACGGCTTGTGATTGCAT -CATTTTGTTC -47« 

TCAAACACAAAAGGCACCATTAAGACACAACAAACCAC7AAGCTTTATCA -539 

: • ttt t t ii t t t t :::: it it ttt 
CJUMWCTCAAGAA-«CGCTCG-C CGGCCAACC-CT TTGGTCA -Sl« 

AACTACCGATTTeAA Cl I it^ ' l i- ACTTACTCAA -<rCSCT ACCTAAACCAA -S70 

it t tti tt tt II i it u i i i t I t 

OA-T-— GCmCAACTTA — TCAACCCCACAACCCCCAATCAAC AC CA C -»«0 

CTCAAAGAA U 1 fCi 1U AAATGATAG -60 J 

i tttt tt tt t ttti 
CTATAACACTTTACTC TTATAC -5»2 



ac caac^ rr- 

t tttt 1 1 



Fig. 5 

-AT — — CTGATTCCCAA CAA -24 

ct 1 1 : t : t t : : t : 

-50 

TCCACAACAAG-TTCT7CTTTGGTAAGAT — GTTTAA AAAC-GC -C4 

tt tttttt tt titttt tttti ttttt: 

TCCGGAAGAAGCTTCAGTC AAGCCAAGGTTC GCTT AAGAA GS1AAACCGG -100 

GTCTATAGCTCA OI 1 1 AGACCACCCTCTTGATAACGCCSS-GGTCAT -113 

ti t : i : : r : 1 1 tttitiintit ttttttt tit i tttt 
CTTTGTAGCTCA GC TUO f I A GACCACACGCTTCATAA- GCCTSACGTCCC -149 

AACTTCAACTrCTTATTAGACCCACCATTTT-GGGCCCATACKTCAGTTGC -162 
t : :i:tttt;;t iiii t r 1 1 1 t::i ; ; : : : 

AGCTTCAACTCCTCCCAGACCCACCAAGAACGGGGCCATA&rrCAGTTCC -199 

TA GAGCG LC i M.L 1 l l^ CGCACGAGCTCAGCAGTTCCA C TZl C CTt CC C -212 
tttttt tin: tint itut titti itttti t ttt t 
TACAGCA CC T GC 'T I 'ICCAACCACCttCCTCATCCCTrcCATCt Xtfl I fUC C -249 

TCCACCJlAGCAACTTTAAACATCAAAOrATACATAAGCAATTTAAATAAG -262 
tt tut ct tt t:i* : it tttttt t it tt: i t: 
TCCACCAA— AACTTTACAAATGAAAGCAAC — TTTGCTGT7TTTAGCAC -295 

ATTTCTTATTTATGCTTT - TATTTTATAAACTCA -CGAAGT7IATAACAT -310 

it it t ttt it tt tt t trt tttt t tt 
CTTAtTTTGATTTGCGAAGTACAATAACGACGCATCC A 'I' C \ \ IA ACAAAT -345 

T — ATTTAACAA-CATACT- -ATGAGTCTGGCTTAATTATTT -347 

t t : ttttt ti tt ttr:i: tt it tit ttt 

TGCAAACCCGAAATCAACAAACAAAGACAATCA U 1 1 1U1 J ' KU trTTTTT -395 



— ACCCAAXACAAACA - 
t: tt i tt t : 



AAT rCCAACAAATAATTAJ 

t t tttt tttt 
ATTCTTTGCAAAGCATAAAAAATCTCTCGCAJ 

CCAAA AAACTAAACAC — AA — CTCAATCA* CC- .421 

t t tit tt tt ttttt tt tt 

TAGTAT"TTGGCTGATCATTCTATX^GACTTAATCCTGAAACACAA .495 

GTA AACATAGGTG- AATCCTTA- CACATTACCCATA-CAC 459 

tt DM II itttiitttttt it tt 

ACCACTAAGCTTTATCJUUWTAGCGATTTCAAC -545 

GAACTCAGACTA— --CTTGC -490 

tt tttt t ti ttittttt t fin 

1 1 lUTf All TAgTO^CGCCTACGTAAACCAACTCAAAGAACTTCTTGA -595 



QCTTGTAT -491 

t 1 1 
AATGATAG -603 
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FI0.6 

c 1 

CTTA*CCTTCCGGAG<^GCTTACCACTTTCT^ . S o 

-CAAAATAA AC AC * ATCAC II 

i r : : * t t 1 tt t ti 1 1 

ACTCCTAACAWKrrAACC«A«WX^CCTCCCCTTCCXTCACCTCCITA -100 

AAGTA— - CTCACACAG A1 IClTIC AT' jCl 11 1 -4 6 

i : l : i i : j : : ; : : 1 1 1 j i : 1 1 1 t 

CCTTAAACAACCCTACTTTCTACTCCTCACACACATTCTCTGATAGAAAC -150 

AOA CAAGTCG GAATA -63 

: : : : i : : i : : : i : 

TCAAAA<KAACCC(*TTTACSCGTTCCCACTGAGCCTCAAGhCAATAACCC -200 

CAT CTTT AAATCT 76 

CCTTCWrTTTCTATTAATGAAAGCTCACCCTACACCAAAATATCACCCAA -250 

TCTCCCCATCTGTCTACACCCCTAGCACAT -106 

::ti:j: tr iti:u::::t m:::: 

CCCCTCATAACCAA J J 1 i'Cti i UTCCC CTTC -GTCTAG AGGCCCAGGACAC -299 

CCCCCTTTCACCCCCCTAACCCGCCTTCCAAMCCCC--CTCCACCCCATC -154 
: n : : : : : : : : j s : ; i : n i i;:tf:::i; j:m • ::ini;i r 
CCCCCTTTCACCCCC<»AACA<WGCTTCCAATCCCCTACCCGAC«:CA-C -348 

TAAACATCATTTTT - ATI G IC 11'ATGTT- - CTTTAAAAAAATAGAAACAA -201 

* ' - : : : 1 : * 1 ! - : 1 itts 1 r : 

TT- - CC 1 U» U 1 G J C^GTCAAAGTCGCCCACCTTAATATCTCAAAACTCA -396 

OCT GAAAACTGAGAGATTTTCTAAAGTAGAAACTCTCAGT-AATCT -246 

_ *' e t » is : is: lit: : *» jj 

TCTTCCGCTCATCTTICACATHTTTCCTCTTr^^ .44 6 

AAAATCTTAC CTCAA CAAAA CCA CC TAACTCTTT A CTCTAAATCATT -2S3 

is: it t : : r i j : t : : : j : i : : j : sti 
GAAAATrCAAACACTCAACAACGACAGiroiiV^JX>~ACTCTCTCAAATT -495 

AArCACAACTATATCAATATtXCTCCCCCATAATAAAATACTTCACCTTG -343 

t 1 1 i a : : i ; ; j ; : : r : mi x : : : : 

TTCC-CAACACCAT GATCAATCGA AAGAAACATCTTCCCCTTC -537 

TAT -34 6 

TCA -S40 



Fig. 7 



ACGAACTTATCTCATTCGCAACAATCCACAACAA G X 1 UlUM 1UTTAAC -50 
1 1 1 1 i ; : : j : r i j : : : : : : : : : i ; : 1 1 1 1 1 1 : i : j : 1 1 : 1 1 : : : 
ACCACATTATCTCATTCC^AACAATCCAC^ACAAGTTGTTCrr AG-TACT -49 

ATCTTTAAAAACCWTCTATACCTCACTTCCTTAGAGCACant»TGATA -100 

t i itt t r : j : : i s t : : t : : 1 1 : : j : : : i : t : • t ; : i:u:t 
GTAAGTTAAATTCGCTCTATACCTCAG 1 1-CClTAGAGCACCCCCTTCATA -99 

ACCCGGGGCICATAAGTXCAAGTCTTAT^AGACCCACCATTTrCGGGCCA -ISO 
t t tt ii 1 1 tt 1 1 1 1 : 1 1 1 : : : t : 1 1 1 c : 1 1 1 : ::t 1 1 1 1 1 : 1 1 1 i 
ACGCCGCGC7XATAACTTCAAGTCTTATTACACCCACCATTTTGGGGTTA -149 

TAGCTCAGTTCGTACACCGCCTCCCTTC^CGaiCCAGCTCAGCAGTrCG -200 
t ; i : t : : 1 1 ; i : j : : : 1 1 1 1 c t : : 1 1 1 1 1 1 1 1 > i : : : : n : t : 1 1 m : : i 
TAGCTCACTTCGTACACCGCCTCCCTTGCACC^CGACGTCAGGA -199 

AC Tt I^XTrGGCTCCACCAAGCAAGTTTAA-- ACATCAAAC<1ATACATAA -249 
1 1 1 1 1 1 : m j : : » 1 1 1 : i i tt t t t : : j : j t : : 
ACTCTCCTTAACTCCACCACTTACAATAAATGAGAACTAAC^AATCAAAT -249 

CCAAT TTAAAT AA GATTTCJTATTTATCCTTT TATTTTA — -TA -289 

a * if.'. i::n::::: ti i t:sj it if :: 
TACATAACATAAAATTAGAWTXTTACTTCTACTTTATCTAGATCACTTA -JJ9 

AACTCACGAAGTTTATAACA-TTATTTAACAACATAG-TATGACT -332 

tttttt t::jjj u tt tiif:i:s:::t uttttt 
CAATTAACTCATCAAGTTAATTTCAATTATTTAACAAC^ -349 

CTCGCTTAATTATTrAATTCCAACAAATAATTAA CC I GGlt;! U\.| ' A C-C -311 
: i ts:tt::i t : : e : 1 1 : i : s 1 1 1 1 1 j : 1 1 ttt: :: t :tI • 

CTCCGTTAATTATTTAATTCCAACAAATAATTAACCATTCCGTCATACTC -399 

CA ATACAAACACCAAA - A .391 

it t : t i ! : t 

CACATCAAGCATATAAAGTTAAAACTTTTAGTATTGATGATGATCGGATA -449 

AACTAAACAGAACTGAATCAAGCCTAAACATACGTGAATCCTTACACATT -44f 
1 1 1» (t tit: it : 1 r t : : : : : : :t i 1 1 : : i : : : : j* f ; ; t j tI t . ( j . 
AAGTAAAGACAACTGAATCAAC^CTAAACATAGCTCAATCGTTACACATT -499 

ACCCATACACACCAAACACTTCCTACAAGTCAGACTACTTGGCGTTGTAT -496 
1 1 1 : : : : 1 : 1 1 j : : : : t : i : : : : : 1 1 1 1 : 1 1 ! 1 : : : t : : : 1 : 1 • • ; • j ' r 
ACCCATACACACCAAAGACTTCCTAGAAGTCACACTACTTGGCCTTCTAT -5<9 



Fig. 8 



CTGAACACCAGAGAaW^GAGT«TCACACAG*TTtWCTG^ -50 
: : 1 1 1 1 r i :::: 1 1 t :: 1 ::::: i ::::: t ::::::::::::::::: : 
CCCAAGACGAGAGACAG^GAGTGCTCACACAGATTGGCTGATAGTTGTAG -SO 

ACAAGATTAAAAACGAAC^GAA>CK^CGTTCAAAAATAAACGTTAAJUiG -100 
: 1 ::: 1 ; 1 1 1 ::::: 1 r :::::::: 1 
ACAAGATTAAAAACGAAGCG^AGCAACG-TTGAAAA^ -100 

ATAAAAAGAAAATAGAGTATCTTTAATTGATCTCCCCATCGTCTAGAGCC -150 

ATAAJUU^AAAATAGACTATCTTTAATTGATGTCCCCATCGTCTAGAG^ -150 

CTAGGA C^TC GCCCTTTCAC GGC GGTAACCGGGGTTC GAATCC CC GTGGG -200 
1 c : : : 1 1 1 1 : 1 1 1 ( t : m t : : t ; t : ; n : t ; : 1 1 : : t : t ; ; t : : t : : ; 
CTAGCACATCGCCCTTTCACGGCGGTAACCG^GCTTCGAATCCCCGTGGG -200 

AC G^CAATTAAAGATAACTTTATTAGATTGTCTT^ -2S0 

! ; 1 : : : t t 1 t t m ; i 1 1 1 1 r 1 : 

ACCXICJtffKNHNKNNHKMWTTTATCAGATOGTCT^ -250 

TTCCAAACAAGCT<iAAAACXAGAGATTTTCGAGAC^ -300 

ii:;iii:;t:tt:t;iiift:rt:j:::iirfifr::t:i7::tri::; 
TTGGAAACAuAGCTCAAAACAAGACATTTTCGACAGAJ^ -300 

AAGATAC^AAAGT13AGAGGAGGCAACT&AAAAG<;GA>CTCTA^ -350 
t::: i::::t:::i 1 :::t:::ti:t i:s: t :: 1 ; 1 :::::::: : 
AAGACAGGAAAGTGAAAAGAGGGAACTGAGXAGCAAmACTCTAAAAACAM -350 

AC Clttl IV ' ll^ TAAAA-TCTTGATTGAACJUUU^GCAATCAACTGCTTAC -399 

::::::::: t iii:::i:::nn::: 1 1 1 1 1 1 : : 1 1 ! m 1 

-CCTCTTTTCTAAAAAAATtrntWTTGAACAAA^ -399 

TTGAATCAAAATACGCATCAAACTG^CCGC^ -449 

:: t 1 : ::: :: :: : 2: : t: j 
TTCAAT^AA— — TX^GXTCTGAAAGTGCJIGTCAAAGTACGCT - 4 4 7 

-AGTGA TTCAAJU^CATTTGAGCTGAT -4 74 

t 1: ti ttt tiit::i 

TATTGAGTTTTGAAAACJITTTGAJWNNNN -476 
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AAGGATAAGGAA — CTGCC^TTC-CTCTTGTTTACTCTTGAGAGCTCTT -47 
:«::iiii:uj :t:t : :j tr::tttt:i:i u : : : t : s : : : : 
AAGGATAAGGAAACCTGCCATrrGCGTCTTGT^ACTTT^ -50 

CTGGGC^CTTACCTCAGCTGGGAGAGC GCCTGCTTTGCACGCAGGA GGTC -97 
1 ::: t :::::: : 1 1 1 1 r :::::::: t : 1 1 1 - • 1 1 : r 
GTGGGGCCTTAGCTCAG^TGGGACAC^GCCTGCTTTtX^ -100 

AGCGGTTCGATXCCGCTACXSCTCOlT/TG^ - 14 7 

:::t:t::i::::n::nittni!ii tt t tit t tt 
AGCGGTTCGATCCCGCTAGCCTCCATTGAATCGXAAGGTTCAAAT- -TGT -148 

ACATTCAAAATTGAATATCTATATCAAAT 176 

t : 1 1 ) 1 1 t 1 : 
TCATTGAAAATTGAATATCTATATCAAATTCCACGATCTAGAAATAC^ -198 

AGTAAC^GAAAATAAACCCAAAACGCTGT- AGTATT-AATAAC - 2 1 6 

r t i : 1 ::::::::::::::::: t > • 1 : : : 1 • • ; : 
GTAGAAACTAACJUkGAAAATAAACCCAAAACGCTG^ -248 

AGTrTATGACTGAAAGG TCAGAAAATAA -24 6 

it 1 1 I j 1 : t 1 1 1 1 1 1 
TTTTCTAGTTTTAAAGAAACTAGGTTAATAA -279 
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TAAAATCTAAAGCAAtnATATAAAGTAGATTAAATATAAAATACAAACTC -SO 

mi:ri:::ini:;nnt ! tt: Jt:t>«u:::::i:tin:::i:t 
TAAAATCTAAAaCAACTATATAAAGTACATTAAATATAAAATACAAACTC -50 

TATACTTACATTTATTTTTATCPTTAACTATAAAACAATATACTTTAATA -100 
1 1 : 1 1 1 1 : 1 1 > 1 1 1 1 e t : t : : : n : : : t it 1 1 : : t ; ; n 1 1 n n t n 1 1 
TATACTTACATTTATTTTTATCTTTAACTATAAAAGAATAIACTTTAATA -100 

AATATAAATAACATATACATTATCTATTTATATrTATAATGACATTATTT -150 
: 1 1 1 1 1 : : i : t : t : : 1 1 1 1 1 1 1 1 ; : : n : n t : : t > : : : : : : : : : t • 1 1 : 
AATATAAATAACATATACATTATSTATTTATATTTATAATGAGATTATTT -150 

AATATATAIGCi ICCl ' l ' l A OCTTTTAAACCTAAA ' JUli.ll 1 ' iTl AATTAT -200 
:i t:i: tt:nttn:n:iMt::i! t :tiunnt ttti t ttn;t: 
AATATATAT OC 1 1 1L1 1 ' I ' A GCTTTTAAACCTAAA 3.U1"1LX1 I J 11 A ATTAT -200 

CATTGTTAAGAGTCACAAG^AAGTTTTAATAAAAACAATTW -250 
1 1 1 1 * r 1 1 sttttftititiit tc:ttttiitt ttijiutittinii! 
CATTCTTAAGAfTfCACAACCAAGTTTTAATAAAAACAATTrrACACGACT -250 

TCTTAAAGCATAAAACCTATTTA JUiiJUil tt OTTTAACTTATATCTT -300 

Mttii(tt;iicttt:itnMiiiutiiitiiiiittMi it 

TCTrAAAOCATAAAACCrATTTATCTTTTCTTTCC?rTTAACTTATATCTT -300 

TTAATrATCTrTATTTCTATAATAAACACAATATTACATTTAACArTTAT -350 
t titttttiinttttt Jinn:: tr ttitttiiunnn ti t) ttt 
TTAA«ATCTTTATTTCTATAATAAAGAOAATATTACATTTAACATTTAT -350 

AAATTAAACACAACTITCAAACTCACACCTTACTTGAGJ^CTAAATCATTT -400 
ti::tt Mucin ti;tttit:tiu::t:t::t:tiiittitunt 
AAATTAAA&iCAACTITCAAACTCACAGCTTACPXt^WCTAAATCA'TTT -400 

A CTTTTATATTAACTC TTT CAATCCTTTCCCTCTTAA CATAAAGAACTCT - 4 5 0 

' * i i s t i tii!i::ti:::ri:i:tt:::sijttii::i:::::t::;j: 
ACtT7TATATTAACTCTTTGAATCCTTTCCCTCTTAACLATAAACAAGTCT -430 

TATCATAAAAACTTTAACAACCAACTGAT(%CTTTTAGAATCAATAATAA -500 
i : : : ! *. : s t : ; i : : : : • : : t : : : 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 : t ( 1 1 1 1 1 1 1 1 
TATCATAAAAACTrTAACAAGCAAOTCATCCCTTTTACAATCAATAATAA -500 

AAGCTAAAAAA -511 

I I I I I 1 I I I t i 

AAGCTAAAAAA -511 




ft £¥5-504889 (44) 

RJSl 

* * W ii . * * £ * . £ AC tt £ ft . 
C IX IB S *> r RN AlETBItf)A^-V-|«0>tr< t 

< li 1 5-«100;;i^*tK^fellrtt?<iin'>'( 



¥«4fSl 0 1 9 ^ 

1. *«F£iJH©a^ PCT/EP 9 1/0 0 7 4 3 

2. 5fe«W©€lfc 1 6 Sfttf2 3 S r RN AitS^ -fl« 

* * ft** * n 5 * O -< A- X ft til ffi 



3. WrftHMA 

m 

4. ft a a 



KA-^-BK *« 1710 "VVK 

*St5*rlBfc*f» ITS 1*14* OjffltT^ 



MO «{£ <ll) HM-Hlls 



cum 



5. *£iO!ltt^a 1 9 9 25P2^SB 

6. 8k*sk&sib 

(1) *iE*<DfBI*:X 




ft*(BAGEPf>, Rev . Infect .Dls.9;l U0 - 1 14B, 1987) . Br.n 
cm rrh»l is CO t*R««It£Ih L 

ittfc . ;«4*tDI!l*lK*«f6«ft4«i(«itf.N«f 
■ ■er ;»« f > fc ^KJJ0r4^i6^-tt^«3*fiKII»A 

* * . * a ffi g At <Q M « A * <Q Brtnhf el U e«t«rrh* 
iiifr ft JW-ffc-f * t£K*tR <> *l T n <> <n T , *8£t**t±. 

* * Ji <0 Brmht.clU «.tirr>ilit» 8»OlMC«U 
li ifc * BT 11 3: b*(ft!Q0& t/COlBOtlRDENCHE, Dmt« 31[IB 

3]: 1-8. 1986). #»C«^HJtllllA7Q-r*ttfif 

* t . Brmfc«»el I. cittrrUI is< 0 l**af*ff** 1, 3r9« 

it t*iL*e_6 * <>> 0NA T 3fc ft ^ -f ? V 7 4 XLfc Brtnht»»H 

» c.ttrr)..! j«m <oona7 n - r tc ■? w x \x . beaulieua t/ 

ROYtC J: ")Hn? V^i (Hitricti of the Annual Keet 

iai of the Averictn Soei«lr for « ierob io Ucr . Ab*tr« 
et Ko. 0-249, 1989) . 

8rinh«t«ll» cittrrhtlii 1TC 4 1 97 0> rR N hM B ¥ <?> — IB 
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KWf - ^ Jt <J . UTtfQjrV^jr^Uar^K: 
TTAAACATCT TACCAAAC BCI I 

-7tLT«J8U. f - * v h t LT , A * ffi « <*)Sl 

Praph>.«l I, ct.rrhtH.lt atffttf>«*«-afl>19tt<0 K ^ 
»» - * # -r h t . R tt / DNA « fl§ L ft . 

'W/'Jf^-i.j^a^iim, 3x SSC<1 x SSC : 
0.15N rf.C*. 0.0I5H ;iy|th'jn. >B7.0). 25mH 

» y*» v v j*mmm . *>7. nun^ATi f uo 

J.»AK Fiool t <O.0ZI.«A) , *? is ftjf r A- r 5 ^ (0.021, 

■ /•) . ufyti^eD'jry <o.o2x.«/r)aur x r $■ *» 




#£¥5-504889 (45) 

t H n*JtKj6tt * * t , IStt 3 - K t 4 Ifef t f 
— ¥ ~r I* t t 4 H«eionhi Jua Jucrtri ffl tf) ? 
DNAT cr - 7li . PARSONS £ CJt »)E*£ftTM4<i.Clia. 
Hi«robiol .Z7: 144 1 -1445. 1 989> . 

fUf oohi tu« duartri C1P 34 2 0 & <0 r RH A ft {£ <0 — 0 

^^-C^o-^ftLft. 

18St23S rRHAJtfc? tofiB<»)A^-t-I*tf)EWIi, 
i*^* + i'«ffitffiK:Jtyil*,ft.ft. ffftSfl J; 9 . WT 

TTATTATCCC CCAGCCATAT TC RDIl 

* 'J * 9 U :* * KH«S' JfeiafP^^A-tt*. 
*ftli*-S^rt.h?VX3 x ?-**jr«flJLT>f:f*$, 



Jnerey i ft R V ft ff) A ; f 'J T #» ^) * « * tf) . K *y 

K ■ e » o p h i lis ducreyi Wc Ct*)tffe^<fr , Jf'fXLft* 

y:7*?b*+F:ro-7*tt»Lft. 

xSSC(l X SSC : Q.15N M»C<. 0.015H ^X^K^r-y^A. 
pH7.0)t«fflL, #A-ATi Ht20J(v/ T )iT-»iBU^ l r 
fc t Mt V> "C . 3 X SSC. 25«M ni«!>nifft. P>7, 
ft 4 * ><t * A- X. r 5 K (2 OS. v/»> . Fi eo 1 1 (0.021. ./v) . 
•7Hi»r/Pr £ X0.02I, ■ /»), «f >j t-A-to'J 
(0.02J. -/OA x T *r **t T Jt tt L ft IT r *«DNA 

(o.im ft u . 0 -mm itoHA? ^n,* y « as * v ^ 

(Bo«brttt««r HioabeiiH )0 7 O h 3^^ - h & ffi T* #> -> 

ft . 



B 

1. nnmmomm pct/ep 91/00743 

2. 1 6 3 S r RN Aitfe^(BJOX-<-^-«* 



3. tfritiHA 

S * 

4. ft m A 



M«c*r#Ej»f» its imim djffltfA/ 

IIP) *J£ OJ) JJ5<-H2J 

aioi) #*± in a it 



5 . *IE»<D*tfiiM B 1992^2^255 
CI) /»» t» fl- x 




IS 
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» * <o g « 

2. war^*****-*^***. » c k « £ t* . 

mO^^-f-K. mtz 1 6S rRNAl&7&tr23 

s r RNAie?Bfl)x^-t-i*«oEwcA/f r 'J r 

es»(*tr^i£tff^/i« Jt d /n -f r r 4 * - b 

y r f * a m r u - r r ft -> r , r r n a afc^mo a ^ 

- * BW4*<Or RN Alft?)B«X^-ir-i*WJ? 
I^^f FR«J. »)filjllOrRNAiE?IB<0^1-t 

*fta£««^-5^<0^«f< k L lW4>rRNA«fi¥!Btf> 
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< t t W 1 5 7 n * t H . «F4L<tH915-llU*^ 

-*«»*^-ir-«*fc»*.t5C. B«&fttf>rRN 
AlgfHKO^^-t-KA'U RNAlfefSir** 

*il"Sr<tt»Wl 5 * ? U * * * . ffH<tt«15-^ 
^-t-«*«lltza^fttf>?^H-^H. * 9 ff * t < 
14191 5^191 00*?l'3l*f-Ka»£m*S'*iJ&-3BW4 
*) «E IS < D N A ft If / X4± R N A ) tiflWfcA-f yy 

CCATCCCTCC TTATTCTACT TCCC MCM 

GCCAACTACA ATAACCACGC ATCC KCI1IC 

CCCAACUACA AUAACCACCC AUCC NCI1ICR 

CCAUCCCUCG UOAUUCUaCU OCCC NCUR 
? /V - r MCU: 



TTCCT7TACC TACCCCTTCA CTA ACTAACC A A AC NCI2 

CTTTCCTTAC TT A CTCAACC CCTACCTAAA CCAA KCIZJC 

GUUOCCOUAC UUACUCAACC CCUACGITAAA CCAA KCIZICR 

UUCCUUOACC UACCCCUUCA COAACUAAGC AAAC NCUR 
7 )V - 7 NHU : 

CCTCAACTCT CACCTCCCCC TC NH 1 1 

CACCCCCACC TCACACT7 C A CC NNHIC 

CACCCCCACC UCACACUUCA CC KKI1ICR 

CCUCAAC1C0 CACCUCCCCC DC KKI1R 
7 - THHIZ: 

CfTCTTCCTC AACTCTCACC TC HUH 

CACCTCACAC TTC ACCAAC A AC KK1ZIC 

CACCUCACAC U1ICACCAACA AC NKI2ICR 

CUUCBUCCUC AACUCOCACC IF C HNIZR 
^/U- T NHI3: 

CCCTTCCTTA TACCTATCTA CTCTCC NKT3 

CCACACTACA T ACCT AT A AC CAACCC KH 1 31 C 

CCACACUACA UACCUADAAC CAACCC HHISICR 

CCCODCCOOA UACCtlAUCDA CDCOCC NKI3R 
7 A< - ^HK14: 



TCCCTTCCAT ATTCCTATCT ACTCTCCA NKU 

TCCACACTAC ATACCAATAT CCAACCCA HN [ 4 IC 

tfCCACACUAC AUACCA A UAff CCAACCCA NKM1CR 

CCCCOUCCAU AUUCCUAUCU ACDGUCCA NHUR 
If IV- 7 HKI5: 



TTTTCTTCTTCCTCAACTCTCACCTCCCCCTCAATCCATTCTC7TCCATT 

AATCCAACACAATCCATTCACCCCCACCTCACACTTCACCAACAACAAAA 

NfllSIC 

AAUCCAACAGAAUCCAUUCAGCCCCACCOCACACBUCACCAACAACAAAA 

NK15ICR 

DUUOCDUCQUCCUCAACDCUCACGOCCCCCUCAAUCCADUCDCODCCAUU 

MHI5R 

7 }V- T KHI8: 

TTT CCC7A AC ATTCCCTTCA CTACAACA7C ACAC KKI6 
CTCTC ATCTT CTACTCAACC CAATCTTACC CAAA HHJCIC 
CUCUCAOCOU CUACUCAACC CAAUCDUACC CAAA NKI9ICR 
UUUCCCUAAC AOUCCCUUCA CUACAACAtfC ACAC KKI6R 
? iu - r HOI 1 : 

TTATTATCCC CGACCCATAT 7C BDI1 
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CA ATATCCCT CCCCCATAAT 
CAADAUCCCO CCCCCAUAAU 
05AUUAUCCC CCACGCABAU 
^/W- 7 BC ! 1 : 
TTAAACATCT TACCAAAC 
C7TTCCTAAC ATCTTTA A 
CUODCCUAAC AUCUOUAA 
UUAAACAUCU OACCAAAC 
;T 7 &CI2: 
TTCATCTTTA A ACTTCCTTC 
TCCACCAACC A ACTTTA A AC 
UCCACCAACC A ACQOUA AAC 
UUCAUCUUUA AACO0CC0UC 
^/W- 7 BPH : 
CCACACCCAT CCTCTCCACA 
AACCCTCTCC ACACCATCCC 
AACCCUCUCC ACACCAUCCC 
CCACACCCAff CCBCDCCACA 
7 A> - 7 HII I : 
ACCCATCAAA TTCACCCCAC 



AA 
A A 
OC 



CTCCA 
ATCAA 
AUCAA 
CttCCA 

CCCTT 
TCTCC 
OCUCC 
CCCUB 

TT 



RDIlfC 

HDIIICR 

BDIIR 

BC f I 
8CI1IC 
BCI1ICR 
SCI 1R 

BCIZ 
BCI2IC 
BCTZICR 
BCI2R 

BP 1 1 
BP 1 1 ? C 
BPIWCR 
BP 1 1 R 

Bill 
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AACTCCCCTC AA7TTCATCC CT BIUIC 

AACUCCCCOC AAUUCCAUCC CD I1I1ICR 

ACCCADCAAA UUCACCGCAC t)Q IlItR 
^/V-THIIZ: 

ACTTTCAACT CAAAACTTAA AC B J 1 2 

CTTTA ACTTT TCACTTCAA A CT BHZIC 

CBUUAACUDD UCACP0CAAA CD BUZICR 

ACOUUCAACO C A AA ACtlUA A AC B 1 1 2 ft 
^/t,- TSAIl: 

AATCC A AAGC TTCAAATTCT T SA11 

AAC AATTTCA ACC7TTCG AT T SAMIC 

AACAAOOUCA ACCUOUCCAU U 5AIIICR 

AAOCCAAACC OOCAA AUQCU II 5AI1R 
7 IV- TSAIZ: 

CCAAACCTCC CATTTCCCTC TT SAI2 

AAC ACCCAAA TCCCACC7TT CC SAI2IC 

AACACCCA AA UCCCACC0OU CC SAI21CR 

CCAAACCUCC CABlHICCCtlC OB SAI2R 
7 A, - 7 SAI3: 

TCCACCATCT ACA AATACAT TCTACAA SAI3 



TTCTACAATC TATTTCTACA TCCTCCA SA13IC 

OUCUACAAVC OAUSUCOACA UCCUCCA SA I 3 ICR 

UCCACCAUCU AC AA AUACAU UC0ACAA SAI3R 
7 /W - 7 SAM : 

TCTAC7TTTA AACAAACTAC CTT SAI4 

AACCTACTTT CTTTAAAAC7 ACA SAM1C 

AACCUACUUU COUUAAAACU ACA SAUICR 

UCBACOUUOA AAGA A ACBAG CUU SAI4R 

CTCACACATC ACCA ACTA AT CCA SPI1 

TCCATTACTT CCTCATCTCT CAC SPI 1 1 C 

UCCAUOACOD CCUGAUCUCU CAC SPII1CR 

CDCACACAUC ACCAACPAAlf CCA SPUR 
7 (V - 7 SPIZ: 

ACCAACTCCC CATTCCTCTT SPIZ 

AA CACCAATC CCCACTTCCT SPI2IC 

AACACCAAtIC CCCACUBCCl SPIZICR 

ACCAACUCCC CAUUCCUCUU SPUR 
r fU- 7 SPI3: 

CAC7TTATC A CTCAAACCTC AC A A SP13 



TTCTCACCTT TCACTCATAA ACTC SP ( 3 I C 

UUCOCACCUO UCACUCAUAA ACUC SP 131 CR 

CACUCUAOCA COCAAACCUC ACA A SPI3R 

£WtB-<ORNAXUDNAl«fcn-f yjf UtS 

ftiStii L<tili|»*?eiT^i*». 
fit ^4 A', 

4 . 1 HUO Neisseria gonorrhoe 

- tt & r * - r : 

r tV- 7 HCIl : 

CCATCCCTCC TTATTCTACT TCCC NCM 
CCCAACTACA ATAACCACCC ATCC MCI1IC 
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CCCAACOACA ACAACCACCC AUCC NCI1ICR 

CCAOCCCUCC D0AUPCUACO (JCCC HC1IK 
7 A,- T MCT2: 

TTCCTTTACC TACCCCTTCA CTAACTAACC AA AC NCI2 

C7TTCCT TAC TTACTCAACC GGTACCTAAA CCAA HCI2IC 

CUCUCCOUAC UUAGUCAACG CCUACCUAAA CCAA NCI21CR 

UUCCUUOACC UACCCCUOCA CUAAGUAAGC AAA C NCfZR 

E«kH-ORNAXttDNAI»tiW7';fUt* 
* ^ 5 ftftTT. 

- • & * \,*r ti tp £ l X W ft « o * ? U * * K 
fl T v> 4 . 

& o z t J»Btt*ro-7. 

5. tHyWlfyr»»t Ne 1 a s e r i a g o n o 
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1 *5 To-/^)««Rfll&5?Xti <f 1 a n k i n * > 

«$**:*mT't&ft<r>t*lft CDNAXURNA) * <fc R 

t^//K»«tffftU1|« Neisseria « o n o r 
r h o e a e I t O«*««Kfc<0n5O/W 7'J ^4 * - > 

Klftlt. Htf^y^tCffftLHi N « 1 a b « 
r t ft gonorrhoeae* ODNAJltfRNAO 

RJtA-fryf'fxttrD-rtoiiitA'f r y v k 

6. /wry*^ D3xssc < i x 

S S C « 0 . 15M N a C I , 0. 0 1 5Mnv|t 
h H /. . pH7. 0) .tt25mM<0'J^*«*ttpH 

7. 1. 2 0XR-f jfyft^A-^TS K. 0. 02SSFI 
col 1. 0. 0 2X'>i'ii|T/l'yi^. 0. 02«# 
y t*-/HTD'J H V ft V 19 0 . 1 m s/m 1 O W » R tt T 



3XSSC. 25nM<jy|V«lpK7. 1 £ 2 0 K 
R^t^ft^J^TSHtttLTiJ^. « #J S ft * r o 

r y r -f -tr-^ » > a * # 5 otoeis^/xiiaii 
iiflt^»50T:w*ii<:imK?h. a tc. weans 
wtw^ritta/N-fryr-ftr-xaxa* <ht> r 

V ft * < W T ) * , 

CCCAACTACA ATAACCACCC ATCC 
HTJtV/XttWT ; 5 Ot, 
CEHIUGCOlIAt ODACUCAACC CCPACCUAAA CCAA 
HTatf/XUWT: 50ttAKtHltti»* 
J* 5 eCfit04»T«ty7/Hf»t N e i a a g r t a 
gonorrhoeae* Hi & + 1*1 *> <» H & . 

7. £**w*;':r/u*'C*«t. tf * L < l± A N a 1 b a 

* r 1 * gonorrhoeae* £ 1 n vitro 
-:A^7D-rtfft. «FU<IJ4 N e laser 



1 a gonorrhoeae * WDNAftlf/X«RN 
fc , 

-B-R»frfti«t L. ^ * < fc i 1 « # N e i o a 
aria gonor rhoeae!; LTftHWT* 0 

-:fcfe(Orp>7^ Nt i a a e r 1 a K o fl P f T 
h q g a e «DNARlf/XtiRNAktf)Bi:/Wry 

-tE*3E#*Clffl«*ft*!t**4eie*<»To-r^tr> 
-tt7o-7«l«EWHODNARtf/X«RNA« 
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Neisseria gonorrhoea* IS ff> D N A 

b . 

8. 1 C t y C r U m c n 1 n * i t I 
r/U - TNKII ; 

CCTCAACTCT CACCTCCCCC TC HH\l 

CAGCGCCACC TCACACTTC A CC MHI1IC 

CACCCCCACC OCACACDUCA CC HKIltCR 

CCDCAACOCU CACClfCCCCC UC NHtllt 
fir - 7 NKIZ: 

CTTCTTCCTC AACTCTCACC TC HKI2 

CACCTCACAC TTCACCAACA AC NBI2IC 

CACGOCACAC UOCACCAACA AC NHI2ICR 



ft £¥5-501889 (49) 

CUUCUUCCUC AACCCOCACC IfC KN)2fl 
^ /U - 7-NHI3: 

CCCTTCCTTA TA CCTATCT A CTCTCC NK]3 
CCACACTACA TACCTATAA C CAACCC NNI3IC 
CCACACUAGA UACCUAUAAC CAACCC KHI31CR 
CCCOICCUUA UACCUAHCUA CDCUCC KHI3R 
r fU - 7 NHf4 : 

TCCCTTCCAT ATTCCTA TCT ACTCTCCA NKI4 
TCCACACTAC ATACCA ATAT CCAACCCA NKI4IC 
PCCACACUAC AUACCAAUAU CCAACCCA NKMlCR 
UCCCUUCCAO AOlfCCOAUCO ACUCOCCA NKF4R 
r /V - 7 NHI5: 

TTTTGTTCTTCGTCA AGTGTG ACCTCGCCCTGAATCCA7 TCTCTTCCATT 

NM15 

AATCGAACAGAATCCATTCACCGCCACCTCACACTTGACCAACAACAAAA 

NHI5IC 

AAffCCAACACAADCCAUUCAGCGCCACGVCACACnUCACCAACAACAAAA 

NKI5JCR 

UOQUCUDCPUCCOCAACUCUCACCirCCCCCUCAAUCCAUirCtlClfOCCAOU 

NKI5R 



r rt- - T NHI6 : 

TTTCCCT A AC ATT CCCTTCA CTACAACATC ACAC NK16 

CTCTCA7CTT CTACTCAACC CAATCTTACC CAAA HH16IC 

CUCUCADCUU CUACUCAACC CAAUCtlUACC CAAA HH 1 6 I CR 

UUUCCCUAAC AtJOCCCOUCA CUACAACABC ACAC NfHSR 

fiWtFI-0)RNAX«D NAlHt'WyiJ^-fXt* 

t u 3 * ft T T . 

ft T V* * . 

■ * <?> H # tc J: 9«EEW*>^ »$r*SS»«H* 

9, &*He»»yyTfr»TN« t s ffc r D . m e n i 

tcj: OTo-roiWfintSJXt* 2»(0T9**7-, 
^ Off* L<li«ftW*C*CBfftt^2«c07'5'Y T - * *r 



m^ttK(DNAxwRNA) «r!e»»citu.T»e!its:tt 

• * N <? * y ? g r i ft mgnin*ftldl fl tt o 

fiHWttBCtofflo^w yy^^--/ 9 v * »r ft k * 
^ftrrif^JsecieiiioT-D-rtflEMe-frosirt . 
Wfc^r/nf.tffstflt n * i a a e r i * m e n 

t n k i t i d t m & 0>t> N AAUR NA*)RJt/N-f 7" 
V ^ -f xt*ro-rt OKT^W r il r F # 0 l£ a fi 
**e£ft»ttf&'*-6lftlVI:fr*CrC«:fr**J:-r**$6. 

io. /^-frur^^-^«^«**f, W3xssc (1 

XSSC-O. 1 5 M N a C I , 0. 0 1 5M;x^R 
+ pH7. 0 ) , (!l2 SmM«)ij>ftiij|p 

H 7 . 1. 20X8-f*^ft*^A7S H, 0. 02XP 
IcoJ 1. 0. 0 2 % is Am T $ > . 0. 02% 
tff y f = A* tf o y FvaifftO. 1 mg/ ra j OBSfSCtt 
TM»^DNAfr*<-LT<3r). Atf/Xttftfrttfr*, 
3 x S S C . 25mMVVK«l«pH7. Ut/20 
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-fryr-f<-^« >- a at *< « 4 0-5 6T:ff)«H2itx/ 
as (ht) at/ait** ( w t > * . 

CACCCCCACC TCACACTTC A CC 
H T ft tf /X« W T : 4 5 T: . 
CACCTCACAC TTCACCA ACA AC 
HTRt^/XliWT : 4 5 r , 
GCACAG7ACA TACCTAT AAC CAACCC 
HTl^/XliWT : 4 OTJ, 
TCCACACTAC AT ACCA ATAT CCAACCCA 
HTJttf/XttWT : 4 8 "C * 

TTTTC7TCTTCCTCAACCTCTC ACC7CCCCCTC A ATCC ATTCTCTTCCATT 
HTRlf/XliWT : 5 Bt. 
CTCTCATCTT CTACTCAACC CAATCTT ACC CAAA 

JUSKKttOifc^tt^VX/H'T N « 1 s a e r i a 

menin«ltldl S fr « if! t t t ft » * |£ . 

1 1. 5-»ap«T^rA-^r*». fiH<li« N e 1 « 
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» * r t a meningitidis !* * i n v 1 1 
r o » ffl -f * *> f> * h T -> T . 

i<U 1107a-7t. 

-a^yo-rui. ffu<ui n e i » 3 c r 

JL-fi- meningitidis!* (0 D N ARtf/XliR 

# t . 

-nc/w r y r >r v - > B vtjt ojtftfSKfc/w r y v 

Hti««aitAf:^<0¥St XU 

<f r i a meningitidis »U»»KrA 

-I.ft.£,g)yp-:/fcNe 1 s a c r 1 a ni < fl 1 n k 
1 t i d 1 a tt ODNA&tf/XttRN AtOffltA^f r 
'if^-J'i ^Ktf*4it***;i;#*in*ll , «ffSX 

<i a « mm Hdtiu^c^iift»t . 



f fi*>»^B«anf^^<tt i « o r o - r t . 

-Utro-7(Ol«finHODNAjlir/7liRNA« 

Neisseria meningitidis** OON 
AfiV/XliRNA fc 4) B £ 'W 7 V f 4 if-i's >RJB 

f . 

12. lMPJJiO Haemo ph 1 1 us d u c r e v 

- « Bt X >V - X : 
^ ;U - riDIl : 

TTA7TATCCC CCACCCATAT TC BDI1 
CAA7ATCCC7 CCCCCATAAT AA HDI1IC 
CAAOAUCCCU CCCCCAUAAD A A RDMICR 



UOADUAUCCC CCACCCAUAU UC BDIIR 

B<0ft^R^Ji ; I/* f Kt^oEJl. X li 

E«kW-«RNAXUDNAlWkA>f X 'J f -f Xt4 
t O ) ft#TT, 

- • **tf>3fc»OV%-fft*£ 1 X«R*tf>7 ? V * ** K # 

• BEEwo^fft^T i • & _t « * ? * * k # k a s 

1 3 . >r Haemophilus 

ducreyi ** tWJSr^^ftO^ffiTli^T, % A C 
J:0ro-7«««EW^Xti2t«r?>f 7- t Jt 

^tt» ( DNAXtiRN A) €r<£KCJC&Taa'S:Xtt& 

Et»*«tvr;^. ro-rtt vTA. + t:#ttLll 
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* Haemophl Ins d u c r e v i ft a> £ fg ft 

a t o m y w ^ * * - >- B >-e-*ri8t:r**frTT 
1 2ten«ro-rk»it§tfti8i(ft. * e * 

^T/fc'frtCgftLW& HacmoPht I us d u c r 

14. /Wr'Jf ^-Vi^BUti', W3XSSC (1 
XSSC»0. 1 5M N a C I . 0. OlSM^Xi"* 
tMJ94 4 PH7. 0) , n2 5mMO l JyKg|ffip 
H7. 1. 20XKU^t**AT?F, O. O 2 « F 

tcol 1. 0. Q 2 %*> &&mT fi> 7 I > . 0. 0 2« 

W3XSSC, 2 $ mM *) l»mmmmp H 7 . 

*\ 4 7 v r 4 * - >- m > a * # *<> 4 otoBBiitit/xii 

«R«t«Kt*»fiA>f ry/^-^ s yil« (HT> 
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RV&*SK (WT) * \ 

CAATATCCCT CCCCCATAAT AA 

HTft^/XliWT : 4 0 tt* i : t t »«t f 4»* 
HI 3CIE««i£«!T99^V 7* AW *fr -C HaemoPhi I 
u s d u c r e y 1 «aj-T*<:*><0^ffi. 
1 5. &«rT«^^T/P*r*». »H< ti f H » e tn 
?PM ' V ff d u c r e y i g t } n v 1 t r o tt 

- it * * 1 2fcEtt»rD-r<o^rnA'*»4>M«?ft<: 
-i^^<r>ro-rfc*ft. » * L < n £ h a « m Q » h 

1 1 u • ducreyi * O D N A ftlf /Xtt R N A fc 

-W-tt«#-?***Jfc:L. *»<ttl a H a e m o 
p h 1 ) u g d u c r e y i k: «LT«HWCA»3fl-? 

*: > * < fct 2l«70-rt. 



-ChAifl7'D-7t Hagmophi ) u a d u c r 

- *r K >w /ij r * *r - x i vcj: y&jitztLtz^i 7 v ■* 

nfft*>j)«<iB«Siift^5r< t t 1 « 0) T o - 7* fc . 
-tt7D-r0)|WBWf*tfDNAHtf/XliRNA(0 

Hacmophi I u 8 d u c r fc y 1 » ff> D N A SL tf 

/xiiRNAtoBc/w ryf -{*-^» ^ R 15 * £ 
r . 

16. 1 m IU Jt r a n h a m e I I a g a, % a r r 



- tt » / - T : 
7 tU - r BCIl: 
TTAAACATCT TACCAAAC 
CT7TCCTAAC ATCTTTAA 
COUDCCUAAG AUCUUUAA 
OOAAACAUCU tJ ACCAA AC 
7 fr- r B C I Z : 

TTCATCTTTA AACTTCCTTC CTCCA 
TCCACCAA EC A ACTTTAA AC ATCAA 
UCCACCAACC AAGUUU AAAC AUCAA 
DOCAUCUUOA AACOOGCUUC CDCCA 



ecu 

BCUIC 

BCI1ICR 

BCI1R 

BCIZ 
BC12IC 
BCIZICR 
BCUR 



fc ^ 5 fcff TT. 

n r * *> , 
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17. <fe*=glS<»r^:r/W*-rBranham« 1 1 a ^ 
a t a r r h a I i a ft Sr*tfcf**:*>tf>#ifeT*,->T. 

M««tti (DNAXliRNA) tffcTaw* 

gmtBf anlUniS 1 1 « catarrhal 1 
.gj* <rjffi*fl9ttllt<0«O/\^ryr^-fcf-^s ^ * *T IS 

R»t. ^Ct^r^tCffSLUfi Branham* 1 
I a catarrhaliaifc ODNARl/RNA^W 

18 - /v^rur-f^-^B »3XSSC (1 

xSSC-0. 15M N a C I , 0. 015M?X^» 



thHA, pH7. 0) . r?2 5mMO WK«BH$p 
H7. 1. 20X.UVfl;!f)t'A7S F. 0. 0 2 X F 
lcol l . 0. 0 2 % t is At* T 7 £ y . 0. 0296 
«f'K = /HfD'J K V A » 0 . 1 m«/m 1 f> H ffi R tt 
^MfDNAHIfLT*!). Atf/XliftftK**. 
ft 3 x S S C , 25mM'JVflR««WpH7. 1 A ^ 2 0 

^aat (ht) a vat* a at (wt> . 

CTTTCCTAAC ATCTTTAA 
HTJl^/XUWT : 3 0^ 
TCCACCAACC A ACTTT A AAC ATCAA 

HTRlf/XliWT : 4 2 1 1 ft « : t ( ttflt ^ t « K« 

I « catarrhal i a fr *a:-r***><?J*a. 
1 9. &fc*fl«T>'T**T*It. 0* L < li£ B r a n 
h a m e I I a catarrhal 1 a < t £ i n v i 



t r o ft ffi S *> <0 * * r T A o T . 

-Ifl^wro-rt^ft. ff * t < H £ B r a n h a m 
e t I a catarrhal ts tfe COD N A A / X li 

rna t^BiUA-f r ^r-f ^-xi y&z*&t*itt> 
t , 

-«-tt«»^HB!ll:l,. ^5f<tt 1 ■ B r a n h 
a. m a 1 la catarrhal 1 a IZ «LT»»WT 

9 JB. o ft * * 1 6l:E««7o-/<o^fhi»ltA^ 

--fiA<n-TP~-7fcBranhama 1 1 a c a t ft 
r r h a I 1 a I t OD N A Jt^/Xli R N A iOIB t 

-l»E'Wr , J* f 'f v J; OfBiftSftfc/W 7'J * 



-»ro-y<0««ae«4-#t/D NARV/XURNAtf) 

-»*«»a* ( *ri6Tft >)Stf/Xli:ft6070-7't 
Branhamei la catarrhal Is 1K0 D 
NAllX/XliRN Attf)IBi:A^ ry^^f-tf-xaVR 

h . 

20. iMCJhtDBordetclla F e r t M g g 
1 a I t r»llltUrt«7D-ytfc'>T 1 
- « tt ^ rt- - T : 

- T BPU : 

CCACACCCAT CCTCTCCACA CCCTT BPU 

AACCCTCTCC ACACCATCCC TCTCC BPIIIC 

AACCCUCBCC ACACCAOCCC UClfCC BPI1ICR 

CCACACCCAV CCQCUCCACA CCClfC BP 1 1 R 
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- ■ *<»o*»<ov>f 1 Xtiftf OJT7i/*f H*« 

• ITEEW^ V* f ft T 1 *£t ± «jr^U*^H#t(f8l5 
*l X ^ & j&» . 

2 1. AttTWir^r/KfrT Bordetcll* p e 

r t u s g i ff « t«ai*r*fe^^>^a£r*->T. * £ k 

*^y>?-V«Kfc*ttfflLT*«^tffcf*iB-f^*f* 
OIKK (DNAXURNA) fctfSKICtTaWfcSBtt* 
KT V 4 7 *} r 4 * - i, 9 XTMJ:JCLT6otIf 

* BPT^C W 1 la Pertussis! * <?) ffift 
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If^r^ + CfrttLfR* B o r d « t g 1 la Pert 
AL_2_S_L_£j* <OD A^BJJSrtA'f/'J f X 

22. A^'Jf^-yiyUjltUf, K3XSSC (1 
XSSC-O. 1 5M N«C1 , 0. 0 1 5 M ? X V * 
t H !/ ^ A . pH7. 0 ) . ff)2 SinMAV^KIffSp 
H7, i. 2 0fcBM*>'<fc*/PAT£K. 0. 0 2KF 
icol I. 0. 0 2%*7ls&t*TA'7$> % 0. 0 2 X 
4fV tX/HTD y ¥ yRlflff 0 . 1 re g / m I OBRRft 
tyUTDNAHIUfe 1 ). lV/X«ftlHPt*f . 
«3xSSC t 25aiM'n««««EpH7. 1 & 2 0 
XR4 * fit* *AT-$ K tttLTiJ 9 . ttl^&7 

/W 7 y r-f -tf-S^i y a * # » 5 5iC<0KBa.tf/Xli 

«Kflt»KteiiaA'fr'jf ^-^s (ht> 

& tf" ft fr ffl A < W T > ** * * . • 



AACCCTCTCC AGACCATCCC TCTCC 

HT&V/XUWT: 5 5 t T A i : t t»» t t 4 
* 2 1 CEtt^iWl^Wtyr/^-p B o r d e t e I 1 
3- Pgrtu 3sis fr «li!tU^«^i. 
2 3. 4**Wtyr/U4'T*R. ffiKlii B o r d 
t e i | » p c r Vu n £ ft n v 1 t r 9 

- I* * * 2 otec^ra-rujutft^^iiatRSAfc 
*f3r < fc fe i i«ro-rt . 

-iftfe<0ro-7if R. tfiKli* B o r d e t e 
J_J_ft_ Pertussis* ff> D N Aftt//XHRNA 

- r y ^-f -fe--3^» ytzx ^«jfttA^ry v 

-W-«»*^t«e9tCL. < fc C 1 B o r d € 

t e > ' * Pertussis C «U»H«TA91 
2 OfcE0orn-rtf)i»fft*» 1 R^^SjRS 

-Ih.A<r>TD-7> Ro r d g t e I 1 a. p e r t u 



4 * - > * yRSGz&tisitiz ttf*imttmmfaixii& 

-B7o-7tf)l«EJiIJ*tfDNAittf/XliRNAO 

Bordetftf | f pertu ssis !* CO P N A 21 
V/XliRN A t OUCa^ r V f < ^-xb ^ R JC * & 



—53— 




24. lMtaKfr HaemoPhilus j. n f \ V f 
n x a e I t t * ft * <0 7 o - r t •> T . 

- * K ^ - 7* : 

^ A* - T B 1 1 1 : 

ACCCATCAA A TTCACCCCAC TT Bill 

AACTCCCCTC A ATTTC ATCC CT H I fl 1 C 

AACUCCCCUC AACUOCAtlCC Ctl BUI ICR 

ACCCAOCAAA VQCACCCCAC CU BII1R 
^ A*— T BUZ: 

ACTTTCA ACT C A AAACTT AA AC H 1 12 

CTTTA AC7TT TCACTTCAA A CT BII2IC 

COUUAACUOU OCACUUCA AA CD H 1 1 2 ICR 

ACDUUCAACU C A A AACUQ A A AC RMZft 

EUtB-ORNAXIiDNAlfttA'fyyf'fXtt 

tint, t<«i»*»ft.rvi**». 




ft ft ¥5-504889 (54) 
■ nEBjir^^-fn^r 1 « u J: <o * ? u * + k * ■ m a 

25. t^tWf y7»»? Hteinflph I I u s i_ 

J: 90* t<tt*ft«CI«fftt02|fl)rM - * * 
**#y*3-*«*Cfr*JHbT»**irfc«ai*-<» 
»«flt» (DrfAXWRNA) *.fc*tCJGtT*WfrEtt 

ftfrTr>N>r ryr-f*-*-* yc>*Jt * e b t a " & 

*♦ & Haem ophilus 1 nf I u e n r a e « O 

«»»tiiit*>iDOM'f r y r -f * - » * *r *t c * * 

ff Ct>7/^CffttH»6 Haemophilus X_ 
nftue ntae» D N AStfRNA*)IJfc/\^ 7 

yr-<x-rft7-D-rt<o(»r/wr'; * k * 0 a & a. « 
26. /wryr-f-e-^t;'*****. W3xssc (i 



XSSC-O. 15M NaCt. 0. 0I5M^X^« 
t pH7. 0) . l*)2SfliMioyy||ffip 

H 7 . 1. 20XR'f *yftih<UTS F. 0. 029CF 
ico) I . 0. Q 1 % +! is *n T 7 \ > . 0. 0256 
4f 'J C i * tf D VI HVAt/WO. 1 m g / m 1 <0 » « Jfc ft 

ft 3 x S S C » 25mM'^K«i«|pH7. 1^20 

>w ryr-f-tf-^i ^«*a*fc3 5-3 k<oki&c 

x*« (HT) ft l/ft»«« ( WT ) * . 

AACTCCCCTC A ATTTC ATCC CT 
HTftt/ZXUWT : 5 5t. 
CTTTAACTTT TCACTTCAA A CT 

HTfttf/XttWT: 35tTM:tS^lktill* 
* 2 5 tEBO^HyWfyy^ifT Hteffioph i I 

influenza** (fcajfifctfffJtftt. 
27. Sfrspttt-rfT/Ir + Tfttft. ff * b < i± £ H a e m 



0 p h i 1 u a infiuenrac tt <* I o v 1 t 

-;n^tf)rn-rk?lt. tf * L < £ H a e m o p h 

1 I u s Influenzae! * « D NAfttf/XUR 

-B-m#?H»l!L, ^«r<kt 1 mtfi H a e m o 
Phi I u a Influenzae ^: JtbTWHWCJ* 
•3 A St ^ 3X 2 4 tCtt<07a-7^v^f S ft> & X 

«snfc^^< t t 2 mnra - 7 t . 

-<I*l£g)T0^7fc Hacmophi lua 1 n f 1 
u e n z a e tt 0> D A » V/Xtt R N A k «5« t a 7 

(±R«««£4*T6?fc*>fc^*$rA«'& , 
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Haemoohl 1 u » influ enzae * ^ D N 

- n E / w 7 v r a x - ^ * vtijt ry * 

h . 

2 8. 1 itlJtW Streptococcus p n e u 
m o n i a e tt §r«ajr*fc^eOTO-7'TA->T. 

- tt tt ^ /P - T : 

^ - r s p n : 

CTCACAGATC ACCAACTA AT CCA SPU 

TCCATTACTT CCTCATCTCT CAC SPMIC 

UCCAUUACDU CCUCAUCUCP CAC SPIIICR 




ft £¥5-504889 (55) 

CUCACACAUC ACCAACUAAU CCA SPUR 
? ft, - T$?t2 : 

ACCAACTCCC CATTCCTCTT SPU 

AAG ACCAATC CCCACTTCCT SPI2IC 

AACACCAAVC CGCAC U OCCO SPI2ICR 

ACCAACBCCC CAOUCCDCOU SPUR 
^ - TSP13; 

C AGTTTATCA CTCAAACCTC AGAA SPI3 

TTCTCACC7T TCACTCAT A A ACTC SP I SIC 

CUCPGACCUU OCACOCAUAA ACUC SP I3ICR 

GACDUUAUCA CUCAAACCtfC AGAA SPISR 

t ^ J ft ft T T . 
#flBfcL<tt»**#lT 

* itEE«<onttii»ri «iaji«ox ? i- * r^mi 



2 9. £***>*f>-T;K*»T Strep tococcus 
pneomoni a e tt tmaJTfcfctfXO^fcT^-J-C , 

07D-r»IWEHt!t3Jt4 2l«rH7 

t»*««R (DNAXJiRNA) & t t IflJ^ 

ftL*ftStrCPt9CnUI p n e u m o n f 

* R » fc , »tC*r>rA-«CffttL#* Streotoc 
ft S M 8 Pneumoniae** ^DNAftl/RNA 

so. 'Wry^-f*-^., « 3 * s s c { i 

XSSC-O. 15M N a C I . O. 015M7XVK 



H7. 1. 2 0«R>f*>{fc:twU/.TSK. 0. 0 2 % P 
Icol I. 0. 0 2X9i'»il7A'75^» 0. 0 2% 

-■ry t-zHTDV Hyftl/WO. Img/'mlOltKJEtS 

trUfDNAHf LTJSD, &tf/X 

RJXSSC, 25mM' ( ;>'K«#»pH7. I & 2 0 

x«u>-ft*fri.7ai«t»iLTii9. « m * ft * r 

o-^* 1 lt*3B2 4 tEtt«7D-7(0i»f h*»T* 0 . 
^^'jfU-J/i ffi X # » 4 ST^EHfttf/Xli 
il&tf *} 4 5 X: cr> mm iz MTU U 2 h. . « t . ff E V 

av*»a* (wt) , 

TCCATTACTT CCTCATCTCT CAC 
HTftV/XliWT : 4 5^C. 
A AC ACCAATC CCCACTTCCT 
HT&lf/XliWT : 4 5t. 
TTCTC ACCTT TCAGTCATA A ACTC 

* 2 9tEBfl)4ft?«^>7A"l>t Streptoco 
c c u 9 pneumon 1 ac fr *aS*T4fctf><7>3frtt. 
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3 l . ±**««f>;r/v-**C*«t. & t U < tf * S t r « 
ft., toco-gc^a pn^MfflffPlfrqO £ i P , v_ 
t t r o H ^A-»t. 

-lil^^ra-r^R. # * L < li S t r e p t o 
coccus pneumoniae** ^DNAAtf/X 

Kt *ir t . 

-B-Mfrftl«CL. &%<tt>\mtf Strep 
tococcua pneumoniae *: It LTttRtt 
tA 9 -? II * * 2 8CRBOrn-7tfH>f ftfrl « 

-ifl^»<07o-7t Streptoeoccua p n 
eumon 1 a e ** 05 D N A » V/X« R N A fc tf) ffl I: A 
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-GB**»*fclBfe£H*!t*J»|28fcE0<>>Tci-7'o 
'ttrD-rwBKBWtttf D N Afttf/JtliRN A 0} 

Streptoeoccua pneumon t a e 
DNAjy/XURNAt^HKA^yf-f^-Vi X 
KJe**tc^*£fc#^tt**f|«Xtttt««R*£* 

- » fc > W 7'j r * * - 2^ s ^ *= Jt 0 0 ft * *l ft / W / y 7 
h , 

32. 1 MEIi:<D S t r e p t o c o c c u . a * a I 
» c t i a e «-*Jlif!-r*^W^rD-7"Cft->T, 

- I* K ^ ;u - r : 

;U - TSAI1 : 
A ATCC AA AGC TTC A A ATTCT T SAI1 
AACAATTTCA ACCTTTCC AT T SAIJIC 



AACAAUUUCA ACCUUtlCCAU D SAI11CR 

AAUCCAAACC UUCAAAUdCU 0 SAI1R 

CCAAACCTCC CATTTCCCTC TT SA 12 

A ACACCCAA A TCCCACCTTT CC SAI2IC 

A ACACCCA A A UCCCACCUOLf CC SAI2KR 

GG AAACCOCC CAUOUCCCUC DU SAI2R 

TCCACCATCT AC A AATAC AT TCTACAA SAI3 

TTCTACAATC TATTTCTACA TCCTCCA SA 1 31 C 

DDCOACAAUC (TAOOUCUACA OCCOCCA SAI31CR 

DCCACGAOCO ACAAA0ACAO OCDACAA SAI3R 
r - 7* SAH: 

TCTACTTTTA AACAA ACTAC CTT SAI4 

AACCTACTTT CTTTA AAACT ACA SAUIC 

AACCUACUUU COUUAAAACU ACA SAUICR 

0COACQCUUA AAC AAACU AC CUD SAI4R 

M<oa*a*e>*?U3r'f-><**OR*l, X ti 



iffltPl-«RNAX<iDNA«Wt/>>f 7'JfUti 
■ BERMojUfnfrT I WJyjiOjr^ U * * K # « » $ 

*o;t niftfct*7o-7. 

3 3 . £to*mV >Tfo*X Strep tococcu 
A- aarala ctlae tt efctaJ-fcfclOWfrfc-Cfc*? 

St^^tfXIl (DNAXttRNA) MRCfGtTl 
flI5:jettftftTT/W ^'J r 4 * - 5*- a ^Tf * Jt ^ (C L 
Tan«:i»E4i!i?»t>'7it. 7D-7tiry7/ni> 

ttlHELft&Strcptococcus a « a 1 a c 
t i a e tt WffimWfJEBtfcOTlIJ^yW 7'j/^-y . ^ 

fc^RWfc. WtC-y^r/k^lCffttLH* s t r e p t 
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o r o c c y s o_ ^g .a_ ) a c t j a e tt OPNASVR 

34. M^ryr-f^-^i^fl;*^. »■ 3 x s s c (i 

xSSC-O - 15M NaCI. 0. 0 1 5M?I^B 
+ h V tf J* « pH7. 0) . »2 ?mUOy VKVIiSP 
H 7 . I. 20XRUVit*A'ArU. 0. 02XF 

icoi i. o. o 2%7^n»r^r £ y. o > o 2 k 
f*-«TONAHtLT« , 3. atf/xiift»a##. 

•73XSSC. 25«M'jy|»l|pH7. 1 a 2 0 

/\ *f y y r * * - x » > a * # 3 s - 4 5 k a a 
/xiitfti*aac#f93 5-4 scoRffltatwitsh. 

^ a * (ht> a » ?* a * (wt> a* * * , 

MCAATTTCA ACCTTTCC AT T 

H Titf/ZttWT : 3 5t. 

-R-ttK«-^$-«ff3t;t. ^ fir < t t s 1 r e P 

t , q r q c c u a agalactia. gtC 

^atR^flfc^fir < t t 2l<07O-7t . 
- r ^^m-ro--f>gtreotococcu^ 

l a c t i a e tt (ODNAatf/XliRNAtWSICA 

gtre pyococ cus afffll*t*-ift ct * ° 
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AAC ACCCAAA TGGCAGCTTT CC 
HTAy/XliWT : 4 5^. 
TTCTACAATC TATTTCTAC A TCCTCCA 
HT*i;/XliWT : 4 5t. 
A ACCTACTTT CTTTAAAACT AC A 

HTaiZ/XliWT : 3 7 t ft * : h t »» t t i »*« 
3 3 gPBg)*>gft»yT)mit St reotococ 
c u s a«al*ctiae * «lli}iU«<0»l£. 

35. &*iTm<r *Tfr+T*m. » t L < li*5-l_T_S_ 
Ptococcus a B a|ac^^agtt * X_Q_ X- 
1 t r o KSt*fc*0*7 Kt*->T, 

-;ft^7Q-7tM. 0 * L < « S t r e p t o 
coccus a«alactia*g OONARl^/X 
ttRN A t OWCA'f 7»; ^-i'l ^RJCtft t?* 
t tf^RCr«»«Xlltt«»atiEftt*itrtt^» 

fir*# t . 

h . 

36. 1 W LJ r tf> C a m p y 1 obacter J „ c , J M 
n t & V Campylobacter c o 1 ! » * 1* ffi 

ampyl obacter .IcJunt.atfCampr 
I obacter c o I i t fe *<0 D N A J V/Xli R N 

Xfi R N A t li^ ^ 7 'J f X L C:v» t v> 5 ftftTT , 8 
1 OCJFtl 6 S-23S r RNA^^-lf-Efl^ftR 
» 3 ft * 1 S-tt^R^J^UJt+r'^EWXti**)** 
E«Htt:tH«kt*7D-7. 

37. ^jayflft^vr/urtj-rcampv 1 obacter 
I e tunlg t/ Campylobacter. 9 Q * 

tf«RJCt««LT«i««fi:«tiBtM*oai (DN 
A X It R N A ) t*I(:JGtT»flI4JEtt* tt TTA^ 
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yrji^t. ro-^tt^r^ + fcffflELUt C a m p y 
lobactcr IcJunl&tfCampyloba 

c t e r c o i i m <nmnmn.mh <r>m<»^4 r » * < 
i, * * tirififc-f * ft * t -cm** 3 6fcEO<oro 

ampylobacter 1 t J H P 1 & V C ft ffl P Y 
I o b a c t e r c o 1 1 It ODN A AVRN AWBS 

3 8. *»^s«irvrn'4»r*jft. 0H<«« C a m v 

vlobacter I « I u n 1 & tf C a m p y I o b 
* c t ft r e o 1 1 m * X n yltrR» & + 

-:ft^ro-7k Campy 1 o 

b a c t e r i * f u n i & # C a m P y 1 O b a c t 
e r c o 1 i m <r>T> N AlV/Xli R N A t (OHt: A^f 




5-504889 (68) 

-W-tt«(*^«r«WKL, t fc 1 W ** Campy 

I o b a c t e r I e i u n I ft 1/ Campvloba 
c t e r c o 1 i »LTf)K«tfc0loB*fl3 6 

t 2l(07O-7'k , 

- :/l^>a7p-y>- C amp v 1 obacte r J e 
J " fl 1 A V <?MPy I abactor £_a_J_J_l* « 
DNARtf/XliRNAi:iCBCA>f # - l> 9 V 

virK*»*»*»a«^#tn:^C:< t t 1 m<nr d - :/ t . 

-DEro-7(?)I«BHt*tlDNAaV/X«RNArt 



Campylobacter J e J u n i B. t/" Camp 
ylobacter c o 1 I ft » D N A RV/Xli R N 

t . 

39. m&xstzn mtntn** i & 4 . s . 

12. 16, 20. 24. 28. 32&tf36<OV*-fftj&> 

* K * 1 «<0«£*Xli*«<'>«t£*«:R*fc: i n v 1 

t r o ifc-r&fc*>*>*£*Cfc->T. ff*L<(iTo-r 

* * O > DNA&V/XliRNA till. If * L » 



Wtf>«£**|S)i*U: t n v 1 t r o * di & *> * 7 

LfcI»**Il3*«^4. 8. 12. 16. 20. 24. 28. 
3 2 ft I* 3 6<J5Utfti6»-9CEtttf3rD-7tf3^5f< t 

tint, 

-R7D-7^I«fiWitODN AaV/XtiRN A<0 

KHfir^^mafeKjiOD NAfttf/XliRNAt^(BICn>f 
X(itt«*J5*ifc*-f4*:*>K:#**l£a'fc . 

b , 
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